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Dear Reader 


The Bureau of Land Management (BLM) has prepared this Draft Environmental Impact 
Statement (EIS) to document and disclose the results of an environmental analysis of 
applications received by BLM to lease five tracts of Federal coal that are adjacent to existing 
mines in the Wyoming Powder River Basin. A copy of this document is provided for your 
review and comments. The Draft EIS may also be reviewed on the BLM Wyoming homepage 
(www.wy.blm.gov). Copies of the Draft EIS also are available for public inspection at the 
following BLM offices: 


Bureau of Land Management Bureau of Land Management 
Wyoming State Office Casper Field Office 

$353 Yellowstone Road 2987 Prospector Drive 
Cheyenne, WY 82009 Casper, Wyoming 82604 


The following list names the tracts proposed for leasing with the applicant mine for each tract 
shown in parentheses: 


NARO North (North Antelope Rochelle Mine Complex) 
NARO South (North Antelope Rochelle Mine Complex) 
Little Thunder (Black Thunder Mine) 

West Roundup (North Rochelle Mine) 

West Antelope (Antelope Mine) 


A formal public hearing on the applications to lease the five tracts of Federal coal listed above 
will be held at 7:00 p.m. on March 4, 2003, at the Best Western Tower West Lodge, 109 N. U.S 
Highway 14-16, Gillette, Wyoming. The purpose of the hearing ts to receive comments on the 
proposed coal lease sale, on the fair market value, and on the maximum economic recovery of 
the Federal coal resources in each of the five tracts 


BLM has also prepared a stparate document entitled Supplementary Information on the Affected 
Environment in the General Analysis Area for the South Powder River Basin Coal F1S in 
addition to this Draft EIS. This document, which ts available on request, includes more detailed 
site-specific information about the potentially affected resources included in the study area for 
each tract 


tv 


BLM will accept public comments on this Draft EIS, for sixty (60) days commencing on the date 
the Environmental Protection Agency publishes a Notice of Availability in the Federal Register. 
Comments received after the end of the 60-day comment penod will be considered 1n preparation 
of the Final EIS, as time permits. BLM 1s also publishing a Notice of Availability and Notice of 
Hearing in the Federal Register. 


If you wish to comment on the Draft EIS, your comments should relate directly to the document. 
We request that you make your comments as specific as possible and that you cite the location or 
locations in the document on which you are commenting. The agencies involved in prepanng 
this Draft EIS are required te —_— pond in the Final EIS to all substantive comments submitted on 
the Draft EIS. Substantive comments should: (1) give any new information that could alter 
conclusions; (2) show why or how analysis or assumptions in the Draft EIS are flawed: (3) show 
errors in data, sources, or methods; or (4) request clanfications that bear on conclusions. 
Opinions or preferences will not receive a formal response. However. they will be considered 
and included as part of the BLM decision making process. 


This Draft EIS was prepared pursuant to the National Environmental Policy Act and applicable 
regulations, and other applicable statutes, to address possible environmental and socioeconomic 
impacts that could result from this project. This Draft EIS 1s not a decision document. Its 
purpose is to inform the public and the agency decision makers of the impacts of leasing five 
tracts of Federal coal to four existing mines in the Wyoming Powder River Basin and to evaluate 
alternatives to leasing the coal. 


Comments, including names and street addresses of respondents, will be available for public 
review at the address listed below during regular business hours (7:45 a.m.-4:30 p.m.), Monday 
through Fnday, except holidays. and will be published as part of the Final EIS. Individual 
respondents may request confidentiality. If you wish to withhold your name or street address 
from public review or trom disclosure under the Freedom of Information Act, you must state this 
prominently at the beginning of your written comment. Such requests will be honored to the 
extent allowed by law. All submissions trom organizations or businesses, and from individuals 
identifying themselves as representatives or officials of organizations or businesses, will be made 
available for public inspection in their entirety 


Please send written comments to Bureau of Land Management, Casper Field Office. Attn 
Nancy Doelger, 2987 Prospector Drive, Casper. WY 82604. Written comments may also be e- 
mailed to the attention of Nancy Doelger at casper_wymail@ blm. gov. E-mail comments must 
include the name and mailing address of the commenter to receive consideration. Written 
comments may also be faxed to (307) 261-7587 


If you have any questions or wouid like to obtain copies of the document entitled Supplementan 
Information on the Affected Environment in the General Analysis Area for the South Powdes 
River Basin Coal EIS or additional copies of this DEIS. please contact Nancy Doelger at (307) 
261-7627. or at the above address 


Sincerely, 


Be, 


Robert A. Bennett 
State Director 
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Abstract: 


This Drafi Environment Impact Statement (EIS) assesses the environmental consequences of decisions to hold five 
separate competitive, sealed-bid sales and issue leases for five tracts of federal coal located adjacent to four existing 
surface coal mines in Campbell and Converse Counties, Wyoming, subject to standard and special lease stipulatioas. A 
separate decision to hold or not to hold a sale would be made for each of the five tracts being considered for leasing 
The five federa! coal tracts are 


The NARO North and NARO South Lease By Application (LBA) Tracts, as applied for by Powder River Coal Company, 
include a total of approximately 4,503 acres containing approximately 564 million tons of federal coal. Powder River 
Coal Company operates the adjacent North Antelope Rochelle Mine Complex and proposes to mine the NARO North 
and NAR.O South LBA Tracts as maintenance tracts for the existing mine complex. if a lease sale 1s heid and they acquire 
the lease 


The Little Thunder LBA Tract, as applied for by Ark Land Company, includes approximately 3,449 acres contaming 
approximately 479 million tons of federal - sal. Thunder Basin Coal Company operates the adjacent Black Thunder 
Mine and proposes to mine the Little Thunder LBA Tract as a maintenance tract for the existing mince, if a lease sale is 
held and they acquire the lease. Ark Land Company and Thunder Basin Coal Company are both subsidianes of Arch 
Coal, Inc 


The West Roundup LBA Tract, as applied for by Triton Coal Company LLC, includes approximately 1.871 acres 
containing approximately 173 million tons of federal coal. Triton Coal Company LLC operates the adjacent North 


Rochelle Mine and proposes to mine the West Roundup LBA Tract as a maintenance tract for the existing mine, if a lease 
sale 1s held and they acquire the lease 


The West Antelope LBA Tract, as applied for by Antelope Coal Company, includes approximately 3.542 acres 
containing approximately 294 million tons of federal coal. Antelope Coal Company operates the adjacent Antelope Mine 
and proposes to mine the West Antelope LBA Tract as a maintenance tract for the existing mune, if a lease sale 1s held 
and they acquire the lease 


This Draft EIS describes the physical, biological, cultural, histonc, and socioeconomic resources in and surrounding the 
existing mines and LBA Tracts. For each of the five LBA tracts, the alternatives in the Draft ETS consider the umpacts of 
leasing the tract as st was apphed for, leasing a reconfigured tract in order to avoid bypassing federal coal and/or to 
merease the fair market value of the federal coal in and around the tract, and not leasing the tract. The focus for the 


1 


umpact analysis was based upon resource issues and concerns ident: fied during previous coal leasing analyses and publac 
scoping conducted for these lease applications. Potential concerns related to development include impacts to 
groundwater, air quality, and wildlife and cumulative mmpacts related to ongoing sur/ace coal miming and other proposed 
development in the Powder River Basin of Wyoming 


Other Environmental Review or Consultation Requirements: 
hes draft EIS, mn compliance with Section 7(c) of the Endangered Species Act (as amended), sdentifies any endangered 


or threstened species, which are likely to be affected by the Proposed Action 
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EXECUTIVE SUMMARY 


This EIS‘ analyzes the environmental 
impacts of leasing five tracts of 
federal coal reserves adjacent to 
existing surface coal mines in the 
southern PRB. Operators of four 
mines, North Antelope/ Rochelle 
Complex, Black Thunder, North 
Rochelle, and Antelope, have filed 
four applications to lease five tracts of 
federal coal as maintenance tracts 
under the regulations at Title 43 of 
the Code of Federal Regulations Part 
3425.1 (43 CFR 3425.1) Leasing On 
Application. All four applications 
have been reviewed by the BLM 
Wyoming State Office, Division of 
Minerals and Lands Authorization. 
That cffice determined that all four 
lease applications met the regulatory 
requirements for lease _ by 
applications, or LBAs. The five LBA 
tracts considered in this EIS and the 
adjacent mines are shown in Figure 
ES-1. They are the NARO North and 
NARO South LBA Tracts, adjacent to 
the North Antelope/Rochelle 
Complex; the Little Thunder LBA 
Tract, adjacent to the Black Thunder 
Mine; the West Roundup LBA Tract, 
adjacent to the North Rochelle Mine; 
and the West Antelope LBA Tract, 
adjacent to the Antelope Mine. The 
applications are summarized below. 


On March 10, 2000, PRCC filed one 
application with the BLM for federal 
coal reserves in two maintenance 
tracts adjacent to the North 
Antelope/Rochelle Complex The 


Refer to page xu for a list of abbreviations 
and acronyms used in this document 


tracts are referred to as the NARO 
North and NARO South LBA Tracts. 
The NARO North LBA Tract is located 
in southern Campbell County, 
Wyoming, approximately 13 miles 
southeast of Wright, Wyoming. The 
NARO South LBA Tract 1s located in 
southern Campbell County and 
northern Converse County, Wyoming, 
approximately 19 miles southeast of 
Wright, Wyoming (Figure ES-1). BLM 
determined that the two tracts in the 
application would be processed 
separately and, if the decision is 
made to hold a lease sale for both 
tracts, they would be offered for sale 
separately. PRCC’s coal lease 
application was assigned case file 
numbers WYW 150210 (NARO North) 
and WYW154001 (NARO South). The 
North Antelope/ Rochelle Complex is 
operated by PRCC, a subsidiary of 
Peabody Holding Company, Inc. 


On March 23, 2000, ALC filed an 
application with the BLM for federal 
coal reserves in a maintenance tract 
located west of and immediately 
adjacent to the Black Thunder Mine. 
ALC 1s a subsidiary of Arch Coal, Inc. 
The tract, which ts referred to as the 
Little Thunder LBA Tract, was 
assigned case file mumber 
WYW 150318. The application area is 
located in southern Campbell County, 
Wyoming, approximately six miles 
east-southeast of Wright, Wyoming 
(Figure ES-1). The Black Thunder 
Mine is operated by TBCC, a 
subsidiary of Arch Western 
Resources, LLC. 


On Ju'y 28, 2000, TCC filed an 
application with the BLM for federal 
coal reserves in a maintenance tract 
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located west of and immediately 
adjacent to the North Rochele Mine. 
The application area is located in 
southern Campbell County, Wyoming, 
approximately 10 miles southeast of 
Wight, Wyoming (Figure ES-1). The 
tract, which ts referred to as the West 
Roundup LBA Tract, was assigned 
case file number WYW151134. The 
North Rochelle Mine its operated by 
TCC, a _ subsidiary of Vulcan 
Intermediary, LLC. 


On September 12, 2000, ACC filed an 
application with the BLM for federal 
coal reserves in a maintenance tract 
located west of and immediately 
adjacent to the Antelope Mine. The 
tract, which is referred to as the West 
Antelope LBA Tract, was assigned 
case file number WYW151643. The 
application area 1s located = in 
southern Campbell County and 
northern Converse County, Wyoming, 
approximately 19 miles south- 
southeast of Wright, Wyoming (Figure 
ES-1). The Antelope Mine ts operated 
by ACC, a subsidiary of Kennecott 
Energy Company. 


These federal coal lands are located 
within the Powder River Federal Coal 
Region, which was decertified in 
January 1990. Alihough the Powder 
River Federal Coal Region is 
decertified, the PRRCT, a 
federal/state advisory board estab- 
lished to develop recommendations 
concerning management of federal 
coal in the region, has continued to 
meet regulariy and review all federal 
lease applications in the region. The 
PRRCT reviewed these four 
maintenance coal lease applications 
at a public meeting held on October 


25, 2000, in Cheyenne, Wyoming. 
The PRRCT recommendec that the 
BLM continue to process all four 
lease applications at that meeting 


To evaluate the environmental 
impacts of leasing and mining the 
coal, the BLM must prepare an EA or 
an EIS to evaluate the site-specific 
and cumulative environmental and 
socioeconomic impacts of leasing and 
developing the federal coal in the 
application area. BLM does not 
authorize mining by issuing a lease 
for federal coal, but the impacts of 
mining the coal are considered in this 
EIS because it is a_ logical 
consequence of issuing a lease. The 
BLM determined that one EIS would 
be prepared to  cvaluate the 
environmental impacts of coal mining 
that would result from the tssuance of 
these five leases. This EIS has been 
prepared to evaluate the site-specific 
and cumulative environmental 
impacts of leasing and developing the 
federal coal included in_ these 
application areas, as required by 
NEPA. Scoping for these lease 
applications was conducted from 
October 1 to October 31, 2001. A 
Notice of Scoping and Notice of Intent 
to Prepare an EIS was published in 
the Federal Register on October 3, 
2001 and in the Gillette News-Record 
on September 25, 2001 and October 
2, 2001. A public scoping meeting 
was held in Gillette, Wyoming on 
October 10, 2001. 


BLM will use the analysis in this EIS 
to decide whether or not to hold 
separate public, competitive, sealed- 
bid coal lease sales and issuc federal 
coal leases for the federal coal 
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included in each tract. For cach sale 
that 1s held, the bidding at that sale 
would be open to any qualified 
bidder; it would not be limited to the 
app'icant. For each lease sale that is 
held, a federal coal lease would be 
issued to the highest bidder at the 
sale if a federal sale panel determined 
that the high bid at that sale meets or 
exceeds the fair market value of the 
coal as determined by BLM's 
economic evaluation, and if the U.S. 
Department of Justice determines 
that there are no antitrust viciations 
if a lease is issued to the high bidder 
at the sale. 


OSM and USFS are cooperating 
agencies on this EIS. OSM will use 
the analysis in this EIS to make 
decisions re!ated to mining the federal 
coal in these tracts, if they are leased. 
The USFS 1s a cooperating agency on 
this EIS because the NARO North, 
Little Thunder, and West Roundup 
LBA Tracts include lands that are 
part of the TBNG, which is 
administered by the USFS. 


The lands in the NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts have been subjected to four 
coal planning screens and determined 
to be acceptable for consideration for 
leasing. A decision to lease the 
federal coal lands in this application 
would be in conformance with the 
Approved Resource Management Plan 
for Public Lands Administered by the 
Bureau of Land Management Buffalo 
Field Office (BLM 200 1a)\an update of 
the Buffalo Resource Area Resource 
Management Plan (BLM 1985a)) and 
the BLM Platte Rwer Resource Area 


Resource Management Flan (BLM 
1985b). The federal surface lands 
managed by the USFS in the NARO 
North, Litth Thunder, and West 
Roundup LBA Tracts are within the 
area evaluated in the USFS Medicine 
Bow National Forest and Thunder 
Basm National Grassland Land and 
Resource Management Plan (USFS 
1985) and the Final EJS for the 
Northem Great Plains Management 
Plans Revision for Thunder Basin 
National Grassland (USFS 2002a). 


The LBA sale process is, by law and 
regulation, an open, public, 
competitive sealed-bia process. For 
each lease sale that is held, the 
applicant may not be the successful 
high bidder. The analysis in this EIS 
assumes that the applicant would be 
the successful bidder on each LBA 
tract that is offered for sale and that 
each tract that is leased would be 
mined as a maintenance tract for the 
applicant mine 


This draft EIS analyzes different 
alternatives for each tract. For each 
tract, the Proposed Action considers 
leasing the tract as it was applied for. 


Alternative | for each tract is the No 
Action Alternative. Alternative | for 
each tract considers rejecting the 
lease application for that tract. 
Under each Alternative 1, the tract 
would not be leased but the existing 
leases at the adjacent mine or mines 
would be developed according to the 
existing approved mining and 
reclamation plans 


BLM 1s evaluating adding coal to or 
removing coal from the tracts in order 
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to zgvoid potential future bypass 
Situutions or to increase the 
competitiveness of the tracts or the 
remaining unleased federal coal in 
this area. These different tract 
configurations are considered as 
other alternatives in this EIS. 


The Proposed Actions and 
alternatives for the NARO North and 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts are shown in Figure ES-2, ES- 
3, ES-4, and ES-5, respectively. The 
Proposed Actions and alternatives are 
described in Tables ES-1, ES-2, ES-3, 
and ES-4. 


Other alternatives that were 
considered but not analyzed in detail 
include holding competitive coal lease 
sales and issuing leases for one or 
more of the tracts to the successful 
bidder (not the applicant) for the 
purpose of developing a new stand- 
alone mine and delaying the 
competitive sales of one or more of 
the LBA tracts. 


Critical elements of the human 
environment (BLM 1988) that could 
be affected by the proposed project 
include air quality, cultural 
resources, Native American religious 
concerns, threatened, endangered, 
proposed, and candidate plant and 
animal species, USFS sensitive 
species, hazardous or solid wastes, 
water quality, wetlands/riparian 
zones, environmental justice, and 
invasive nonnative species. Five 
critical elements (areas of critical 
environmental concern, prime and 
unique farmland, wild and scenic 
rivers, floodplains, and wilderness) 


are not present in the project area 
and are not addressed further. In 
addition to the critical elements that 
are potentially present in the project 
area, this EIS discusses ihe status 
and potential efiects of the project on 
topog:aphy and  physiography, 
geolozy and mineral resources, soils, 
water ovailability and quality, AVFs, 
vegetation, wildlife, land use and 
recreation, paleontological resources, 
visual resources, noise, 
transportation resources, and 
socioeconomics. 


The General Analysis Area, shown in 
Figure ES-6, 1s located in the PRB, a 
part of the Northern Great Plains that 
includes most of northeastern 
Wyoming. The NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts are located in the south- 
central part of the PRB, where the 
elevation ranges from about 4,500 to 
9,000 ft. 


In the General Analysis Area, there 
are up to four mineable coal seams. 
The nomenclature of these seams 
varies from mine operator to mine 
operator and the number of mineable 
coal seams varies from tract to tract. 
There is one mineable seam in the 
West Roundup LBA Tract (referred to 
by TCC as the Wyodak); there are two 
mineable coal seams in the NARO 
North and NARO South LBA Tracts 
(referred to by PRCC as the Wyodak- 
Anderson 1 and 2); three minecable 
coal seams in the Little Thunder LBA 
Tract (referred to by TBCC as the 
Upper, Middle, and Lower Wyodak); 
and four mineable seams in the West 
Antelope LBA Tract (referred to by 
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Fs Table ES-1. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for NARO North and Sy 
- NARO South LBA Tracts and North Antelope/ Rochelle Complex. = 
c No Action Alternative 2 
(Existing North . 
Antelope / Rochelle Added by Added by Added by 
Item Complex) Proposed Action Alternative 2 Alternative 3 Y 
In-Place Coal (as of 1/1/02) 952 mmt 564 mmt 710 mmt 464.4 mmt I 
Recoverable Coal (as of 1/1/02) 904.4 mmt 506.9 mmt 613.9 mmt 434.9 mmt 3 
Coal Mined Through 2001 643 mmt — _— — =) 
Lease Area® 14,895.5 ac 4,503.02 ac 9,571.19 32 3,776.27 ac 
Total Area To Be Disturbed’ 20,410 ac 5,590 ac 6,275 ac 4.863 ac 
Permit Area’ 27,187 ac 21,035 ac 21,835 ac 21,035 ac 
Average Annual Post-2001 Coal Production 75 mmt 15 mmt 15 mmt 15 mmt 
Maximum Annual Post-2001 Coal Production 105 mmt O mmt 0 mmt O mmt 
(vears 2004-2006) 
Remaining Life Of Mine (post-2001) 12 yrs 4 yrs 5.5 yrs 3 yrs 
Average No. of Employees 1,175 10 10 10 
{at maximum production rate} 
Total Projected State Revenues (post-2001)’ $ 994.8 million $ 557.6 million $ 675.3 million $ 478.4 million 
Total Projected Federal Revenues (post-2001)° $ 745.5 million $ 421.8 million $ 514.4 million $ 359.4 million 


Assumes 95 percent recovery of leased coal (with the exception of the NARO South Tract as proposed, which is estimated to be 83 percent 
recovery of leased coal; the NARO South Alternative 2 Tract, which is estimated to be 79 percent recovery of leased coal; and NARO South 
Alternative 3 Tract, which is estimated to be 91 percent recovery of leased coal) 


For the Proposed Action and Alternatives 2 and 3, the disturbed acreage exceeds the leased acreage because of the need for highwall 
reduction, topsoil removal and other activities outside the lease boundaries. When added to the existing mine, the permit area is larger than 
leased or disturbed areas to assure that all disturbed lands are within the permit boundary and to allow easily defined legal land description 
Permit areas under Proposed Action and Alternatives 2 and 3 are the anticipated permit amendment baseline study areas 


Projected revenue to the State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and production 
taxes, sales and use taxes, and Wyoming's share of federal royalty payments and bonus bids (University of Wyoming 1994) 


' Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent 
share, plus $0.35 per ton for AML fees « amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price « amount of 
recoverable coal « black lung tax of 4.0 percent, plus bonus payment on LBA leased coal of $0.26 per ton (based on average of last 11 LBAs) 
* amount of in-place coal minus State's 50 percent share 
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£| Table ES-2. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for Little Thunder LBA 

= Tract and Black Thunder Mine. 

ms No Action 

c Alternative Added by Added by 

S (Existing Black Added by Added by Alternative 3 Alternative 3 

3 Item Thunder Mine) Proposed Action Alternative 2 (North Tract) (South Tract) 

x in-Place Coal (as of 1/1/02) 968.7 mmt 479.3 mmt 695.3 mmt 155.7 mmt 539.6 mmt 

% Recoverable Coal (as of 1/1/02) 920.3 mmt 440 mmt 553 mmt 111.9 mmt 441.1 mmt 

= Coal Mined Through 2001 699.9 mmt -— — -- - 

Z Lease Arca’ 12,772.9 ac 3,449.32 ac 5,083.5 ac 1,065.49 ac 4,018.01 ac 

| Total Area To Be Disturbed? 18,476 ac 5,424 ac 6,577 ac 1,382 ac 5,195 ac 

S| Permit Area’ 21,238 ac 7,678 ac 7,678 ac 1,612.4 ac 6,065.6 ac 

S Average Annual Post-2001 Coal 38.3 mmt 4.2 mmt 4.2 mmt 4.2 mmt 4.2 mmt 

S Production 

ts Remaining Life Of Mine (post-2001) 24 yrs 8 yrs 10.7 yrs 0.3 yrs 8 vrs 

wi Ay erage No. of Employees 600 0 0 0 f} 
Total Projected State Revenues $ 1,012.3 million $ 484.0 million $ 608.3 million $ 123.1 million $ 485.2 million 
(post- 2001)" | 
Total Projected Federal Revenues $ 758.6 million $ 364.8 million $470.6 million $97.2 million $373.6 million “y 
(post -200 1)" ys 


Assumes 95 percent recovery of leased coal for the No Action Alternative, 92 percent recovery of leased coal for Proposed Action, 79.5 percent 
recovery of leased coal for Alternative 2; 71.9 percent recovery of leased coal for Alternative 3, North Tract; and #! ® percent recovery of 
leased coal for Alternative 3, South Tract 


For the Proposed Action and Alternatives 2 and 3, the disturbed acreage exceeds the wased acreage because of the need for highwall 
reduction, topsoil removal and other activities outside the lease boundaries. When added to the existing mine, the permit area is larger than 
leased or disturbed areas to assure that all disturbed lands are within the permit boundary and to allow easily defined legal land description 
Permit areas under Proposed Action and Alternatives 2 and 3 are the anticipated permit amendment baseline study areas 


Projected revenue to the State of Wyoming is $1.10 per ton of coal solid and includes income from severance tax, property and production 
taxes, sales and use taxes, and Wyoming's share of federal royalty payments and bonus bids (University of Wyoming 1994) 


Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent 
share, plus $0.35 per ton for AML fees « amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price « amount of 
77 recoverable coal « black lung tax of 4.0 percent, plus bonus payment on LBA leased coal of $0.26 per ton (based on average of last 11 LBAs) 


* amount of in place coal minus State's 50 percent share 
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Table ES-3. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for West Roundup LBA 
Tract and North Rochelle Mine. 


Added by Added by 
No Action Alternative 2 Alternative 3 
Alternative Added by Plus Lease Plus Lease 
(Existing North Proposed Added by WYW-127221 Added by WYW.-127221 
item Rochelle Mine) Action Alternative 2 Modification Alternative 3 Modification 
In-Place Coal (as of 1/1/02) 283 mmt 173.2 mmt 224.6 mmt 237.6 mmt 274.2 mmt 287.2 mmt 
Recoverable Coal (as of 1/1/02) 255 mmt 155.9 mmt 202.1 mmt 213.8 mmt 246.8 mmit 258.5 mmt 
Coal Mined Through 2001 49.3 mmt — — - _ -— 
Lease Area 3,443.50 ac 1,870.65 ac 2,496.79 ac 2,652.69 ac 2,894.03 ac 3,049.93 ac 
Total Area To Be Disturbed’ 5 288 ac 3,161 ac 3,161 ac 3,161 ac 3,59 lac 3,591 ac 
Permit Area’ 7,042 ac 3,228.5 ac 3,228.5 ac 3,228.5 ac 3,228.5 ac 3,228.5 ac 
Average Annual Post-2001 Coal 35 mmt O mmt O mmt 0 mmt 0 mmt O mmt 
Production 
Remaining Life Of Mine (post 7.3 yrs 4.5 yrs 5.8 yrs 6.1 yrs 6.7 yrs 7.1 yrs 
2001) 
Average No. of Employees 224 176 176 176 176 176 


Total Projected State Revenues 
(post-2001)' 


Total Projyected Federal Revenues 


(post-200 1)" 


$ 280.5 millon 


$ 212.1 milhon 


$ 171.5 million 


$ 129.7 million 


$ 222.3 million 


$ 168.1 million 


$ 235.2 million 


$ 177.9 million 


$ 271.5 million 


$ 205.3 million 


$ 284.4 million 


$ 215.1 million 


Assumes 90 percent recovery of leased coal 


For the Proposed Action and Alternatives 2 and 3, the disturbed acreage exceeds the leased acreage because of the need for highwall reduction, topsoil 
When added to the existing mine, the permit area is larger than leased or dis: urbed areas to 
assure that all disturbed lands are within the permit boundary and to allow casily defined legal land description. Permit areas under Proposed Action and 


removal! and other activities outside the lease boundanes 


Alternatives 2 and 3 are the anticipated permit amendment baseline study areas 


use taxes, and Wyornng's share of federal royalty payments and bonus bids (University of Wyoming 1994) 


percent share 


js 


Projected revenue to the State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and production taxes, sales and 


Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent share, plus $0.35 
per ton for AML fees « amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price « amount of recoverable coal * black lung tax 
of 4.0 percent, plus bonus payment on LBA leased coal of $0.26 per ton (based on average of last 11 LBAs) « ammount of in-place coal minus S:ate's 50 
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Table ES-4. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for West Antelope LBA 


Tract and Antelope Mine. 


No Action Alternative 

(Existing Added by Added by Added by 
Item Antelope Mine) Proposed Action Alternative 2 Alternative 3 
In-Place Coal (as of 1/1/02) 553.5 mmt 293.9 mmit 321.8 mmt 202.3 mmt 
Mineable Coal (as of 1/1/02) 373.4 mmt 245.6 mmt 273.4 mmt 183.2 mmt 
Recoverable Coal (as of 1/1/02) 347.3 mmt 228.4 mrmt 254.3 mmt 170.4 mmt 
Coal Mined Through 2001 168.7 mmt — = — 
Lease Area’ 8,019.2 ac 3,542.19 ac 3,877.90 ac 2,809.13 ac 
Total Area To Be Disturbed’ 8,821.1 ac 3,200 ac 3,500 ac 2,467 ac 
Permit Area* 10,848.6 ac 4,328.4 ac 4,328.4 ac 3,448.4 ac 
Averaee Annual Post-2001 Coal Production 13.9 mmt 9.1 mmt 10.2 mmt 6.8 mmt 
Remaining Life Of Mine (Post-2001) 25 yrs 0 yr O yr O yr 
Average No. of Employees 215 0 0 0 
Total Projected State Pevenues (post-2001)’ $ 382.0 million $ 251.2 million $ 279.7 millior $ 187.4 million 
Total Projected Federal Revenues (post-2001)" $ 238.8 million $ 195.2 million $ 216.7 million $ 143.4 million 


Assumes 93 percent recovery of leased coal remaining after eliminating coal ti.at won't be mined beneath Antelope Creek and adjacent buffer 
zone 


For the Proposed Action and Alternatives 2 and 3, the disturbed acreage is less than leased acreage because some of the coal is beneath 
Antelope Creek and the adjacent buffer zone and would not be mined. When added to the exiting mine, the permit area is larger than leased 
or disturbed areas to assure that all disturbed lands are within the permit boundary and to allow easily defined legal land description 
Permit areas under Proposed Action and Alternatives 2 and 3 ar. anticipated permit amendment baseline study areas 


Projected revenue to the State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and production 
taxes, sales and use taxes, and Wyoming's share of federal royalty payments and bonus bids (University of Wyoming 1994) 


Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent 
share, plus $0.35 per ton for AML fees « amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price * amount of 
recoverable coal « black lung tax of 4.0 percent, plus bonus payment on LBA leased coal of $0.26 per ton (based on average of last 11 LBAs) 
* amount of in-place coal minus State's 5O percent share 
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ACC as the Anderson, Lower 
Anderson, Canyon/Upper Canyon, 
and Lower Canyon). Average coal 
thickness on each LBA tract varies 
irom around 67 ft up to around 98 ft, 
and interburden between the coal 
seams varies from 0 to around 100 ft. 
Average overburden on each tract 
ranges from around 110 ft to more 
than 300 ft. 


The existing topography on each LBA 
tract that is leased and mined would 
be substantially changed during 
mining. A highwall with a vertical 
height equal to overburden plus coal 
thickness would exisi in the active 
pits. Following reclamation, the 
average surface elevation would be 
lower due to removal of the coal. The 
reclaimed land surface would 
approximate premining contours and 
the basic drainage network would be 
retained, but the reclaimed surface 
would contain fewer, gentler 
topographic features. This could 
contribute to reduced habitat 
diversity and _ wildlife carrying 
capacity on the LBA tracts after 
mining and reclamation is completed. 
These topographic changes would not 
conflict with regional land use, and 
the postmining topography would 
adequately support anticipated land 
use for each tract. 


The geology from the base of the coal 
to the land surface would be subject 
to considerable permanent change on 
each LBA tract that is leased and 
mined under any of the leasing 
alternatives. The overburden, 
interburden and coal would be 
removed from each LBA tract. The 
replaced overburden and interburden 


would be a relatively homogeneous 
mixture compared to the premining 
layered overburden. 


Development of other miunerais 
potentially present on the LBA tracts 
could not occur during mining, but 
could occur after mining. 
Conventional oil and gas wells would 
have to be plugged and abandoned 
during mining but could be 
recompleted after mining if the 
remaining reserves justify § the 
expense of the recompletion. 


CBM development and production are 
occurring in the Wyoming PRB from 
coal beds of the Wyodak - Anderson 
zone. These are the same for 
equivalent) seams that are being 
mined along the eastern margin of the 
basin, including the mines which are 
considered in this analysis. CBM 
wells presently exist or have been 
proposed in and around the five LBA 
tracts in the General Analysis Area. 


All facilities and equipment 
associated with oil and gas 
development (conventional or CBM) 
that are present on coal leases must 
be removed prior to mining. Royalties 
would be lost to both the state and 
federal governments if conventional 
oil and gas wells are abandoned 
prematurely, if federal CBM resources 
are not recovered prior to mining, or 
if federal coal resources are not 
recovered due to conflicts between oil 
and gas development and _ coal 
mining. Mining the coal prior to 
recovery of all of the CBM resources 
releases CBM into the atmosphere 
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Consequences to soil resources from 
mining each LBA tract that is leased 
would include changes in the 
physical, biological, and chemical 
properties. Following reclamation, 
the soils would be unlike premining 
soils in texture, structure, color, 
accumulation of clays, organic 
matter, microbial populations, and 
chemical composition. The replaced 
topsoil would be much more uniform 
in type, thickness, and texture. It 
would be adequate in quantity and 
quality to support planned 
postmining land uses ({i.e., wildlife 
habitat and rangeland). 


For surface coal mining, the major 
types of emissions that affect air 
quality occur in the form of fugitive 
dust and exhaust emissions from 
large motorized equipment. Activities 
such as blasting, loading, and 
hauling of overburden and coal, as 
well as the large areas of disturbed 
land, produce particulate emissions. 
Since 1989, the regulated particulate 
pollutant in Wyoming has been PM,,, 
which matches federal standards. 
PM,,. is particulate matter with an 
aerodynamic diameter of 10 microns 
or less. The previous regulated 
pollutant was TSP. Figures ES-7 
through ES-10 show the results of 
dispersion modeling of PM-10 that 
was conducted for each mine to 
demonstrate that BACT is utilized to 
control emissions and that the 
proposed mining activities will not 
cause or significantly contribute to an 
exceedance of annual ambient air 
quality standards. For the results 
shown in Figures ES-7 through ES- 
10, the modeled production rates are 
equal to or greater than the proposed 


production rates for mining the LBA 
tracts, if they are leased. 


Air quality impacts are monitored to 
determine if mining operations are 
meeting annual ambient air quality 
standards. At the four mines 
included in this analysis, there are a 
total of 13 TSP monitoring samplers 
and 11 PM,, monitoring samplers. As 
a result of an increase in particulate 
emissions in 1990 anc 2000, all PM,, 
monitors are required by WDEQ/AQD 
to sample air quality for a 24-hour 
period every three days, beginning in 
2002. Prior to 2002, each mine 
sampled air quality for a 24-hour 
period every six days at multiple 
monitoring sites. All of the mines are 
utilizing BACT measures to control 
particulate emissions and complying 
with the increased monitoring 
frequency. 


Under Alternative 1, the No Action 
Alternative, for each of the LBA 
tracts, the impacts to air quality 
would be the same as those currently 
permitted. If the NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts are leased, these moderately 
adverse, short-term impacts to air 
quality would be extended onto the 
newly leased lands during the time 
they are mined. 


The PM,, 24-hour NAAQS has not 
been exceeded at the North 
Antelope/Rochelle Complex. If the 
North Antelope/ Rochelle Complex 
acquires the NARO North and NARO 
South LBA Tracts, an increase in 
emissions is anticipated due to 
increased average annual production, 


ES-16 


HA. 


South Powder River Basin Coal Draft EIS 


Mh ST 


Executive Summary 


Tew ene FR. 71 W./R.70W. R, 70 W.|R. 69 W. 
e 3 — - sTH TT? ° ae 
come | 
° ’ - > - =) 
g > T pA mM “ - 
; 4 ‘3 - é - ~ 13 - 7 1€ 
‘ ” SASF Set 
- e: z "7 ; , a 
. et $ : Hag A ao poy . . 
~? = , 
| sng NARO NORTH " 
o “ . ‘5 Fr Z 
2 $ b . 4 Z2 J 4 4 
= ° 
( , , 
. 5 —— id ; , 
P _ —— _ 7 
' -© : 
, Oo x ; 
, ‘ “ Seas x Oe 
ia é . “ai 7 7 
-” 7 
Sains | r. 
42 ‘ Ps , . ? ¥ » 42 
’ 7 
PN. ™ \ ! ) . N 
; 7 7 
4 > —_—_———____— 
>.) 7 7 a 
7 7 
T ‘ ~ G; f / / 4 
’ ~—— , , , 
41 , ( ’ ‘ ' 3 y 2 , s 41 
, « 
N t 7 ’ 7 7 7 nN. 
~ 7 Yi 7 7 
= ’ +e er “we L a_a_ > ~~ Sa anand - + ad 
| | ' . : a wt 
; 7 
"a JY _— irs, @ Y 9 
: d /! ) I | y 
*. 7 
— , 
. By . a “tie ta a i . o > we . ? 7 
tT f .-* 
' 5 Zs ‘ > d 
> 
< a. < 13 4 — os , 6 3 13 7 16 
; , 
7 _ h¢ 4 ’ ’ if 4 
7 Sy ate” ‘ 
Js = So ss m 4 , 
WA . ys. 4 : a dé ; < 5 24 19 20 21 
3 us of a i : 
* A. > ? 
+--+ - - ——— : : -@-@e-4 ° * + a 
. . a ~@ -8 -6-6-4<4 @ 
of ote Be ! 
7 Carmine! Courtty . a ‘ ‘ — a an ole ena >a he titi oe 
ont verse Ourty € t+. , — eee a.) ri me “a 4 ee 26 
0 + 
4 ae ¥ 37 4 i 44 < ° ¥ 31 x 33 
: . we, 3 
‘ Road PM,,= 49.9,4g/m 


2 \ ' e ' ‘ ‘ ' : 


* J 
‘sR. 71W. LR 70 W. __ A.70 W. |. 69 W. 


LEGEND 


North Antelope/Rochetle Exsting North Antelape/Rochelle 
Cornpiex Pernt Boundary Cormpilex Federal Coal Leases 


eee Arntent Aur st windafry by NARO Ni wth and NARO South 
LBA Tracts as Appbed tor 
ease MAL Re ads 


Area Added by BLIV Under 
@ Rex ot vor . x ate ¥ After: ative 4 
Es a mS Area Removed by BLM Under 
rea SOU 
se ven wae Alternative 3 


Leases Relnauished Dy PRO 
yé ’ , 


GRAPHIC SCALE (FEET 


eo Figure 


Figure ES-7 Maximum Modeled PM.. Concentrations at the North Antelope/Rochelle Complex Ambient 
Ai Boundary for the Year F006 


South Powder River Basin Coal Draft EIS 4 2 ES-17 


Executive Summary 


PM,o . 34.58ug/m° 


Sa 


_ +> > ™/~ ~& Ha 


7 
4 
4 ; Ped 
Z 
7 
7 
7 


-* 


x 


ee Ne SS eR 


oo + 


AA tt tp ay 


_-—- 


‘ ; 
. 
J - 
E dwar@s Poad L Hoad 
= 1 yy SSeS errr — _— 
; ¥ 4 , 
4 > 
; 
> ag o - 7 
| 
, : a 8 
‘ a 5 4 ; . 
: 
: <. R71. W.)R.70W. } A. 70 W./R 69 Ww. . 


7RAPH . Al 4 


LEGEND 


Biack Thunder Vine 


P ear 


Ar 


rt Boundary 
brent Aw Boundary 


x atc 


E ursting Riack Thunder Mine 
F acter a 4! Leases 
Little Th moder | RA Trae ¢ 
as Ag heady tor 


UUUUU 


Area Added by BLM Under 

Altern ative 24 ; 

N wtt Tra ‘ wit ped Dy 

Ri "" f ye» Alterr ative 5 
with Tract Confqured by 

FL view & iive 4 


eigure —ES-8 Maumurmn Modeled PV. 


the Year 20% 


wy ernraty 


y’ 


1S at the Black Thunder Mine Arntment Ai Boundary for 


ES-18 


Fr 


South Powder River Basin Coal Draft EIS 


Executive Summary 


_, " ; 
RWqin we R.7OW. R68 W. 
™ 
> . 
7 > al * 
‘ = : : 4 * 7 . 
. oo . 
‘ ~~. . ‘ . 
= t 
q 
4 ~~ Y, 
. - 26 , ‘ 
> : : 
; Me 
“4 - a oe ’ ’ 
* « . . . “ 4 , 
: ° * ' + 29 we 
4 _ -. ‘ a . > 
T. 
x 43 
NN 
T. 
. , 4 
NN 
- - 
‘7? 6 
<0 2" 
. * 
Phd « } 3 x Q oe 27 ™~ 7€, x 29 2 
: Piney Canyon (Macey) Aoad 
* rom —_ ante i 
. , " 
. 4 i 7 } " 3 44 bs ¥ y % 3 
: : 
> 
r } ‘ 4 } f € 4 
: R71W.R7OW Rm. 7O0W. RFR. 6OW. 
North Rachelle Vine Fasting North Rachelle Mine 
Perret Bourn lary [-j Fecera 3! Leases 
seeces Arntwent Au Boundary Py West Roundup LBA Tract 
, Apphed tor 
a "a be at 
: , Area Added by BLY Under 
Oenrtor , 
e ren ey ~_aur Atter: ve 
= wee SOC Area Added by BLM Under 
Alter: atyye 
ve ver sve 
Area may be Added by BL 
»,~RAPH Alt eer 
Figure ES-9 Manxumum Modeled PM, noervtrations at the North Rochelle Mine Ament Aw Boundary for 


oo” 
ie Yer ? 


South Powder River Basin Coal Draft EIS 4 i ES-19 


. ) RRWR Tw a RTIWIR OW 
: wR -. ri , = 
> 
—— is 
> s? : 
s P| . y = & 
< 
' 
= 
PM,,= 49.2 ug/m 
py > . 
- - ‘ * 
- bal : - é. « 
ss 
~ - — A . 
: . 
; 4 -) 4 4 
" . 
ms i Zt. . 
anpioet Caurtty Pi PRL SL a 
bh ee — Ag -_., od 
= my ’ - ' . 
“« . . 
+ re o- ia » . 
"7 ; Liu” § 
41 * ¥ " zw : » ww ; _ 13 44 41 
> ; 
T. ‘ 5 ; 4 { ; v. 
‘ . s ; ; 4 
40 ; } , 40 
> > 
te = - : + oe wl ’ nN, 
€ ¢ 7 > 
4 7 
; , i . 9 | 2 9 10 
; . 
7 
> 
~* + > 4 
Da . + 
- } 
‘a ; 6 "6 | 14 a 2 ¢ ) 
‘a 
i y 
a2 sv  . 
3 24 "y ae _“" es A 4 ee 
yp wee ; 
; r 
— | at +* ? 
* - ‘ 9 ’ @ ; ‘ . ? oe , 
* " t ¥ 21 
ch 43 4 Ls ) i4 
R72WIR TW . ~ A. 71 WIR TOW. 
a mms 
exumew Anteiane Mine Permit Boundary = Fisting Antetape Mine 
f < 
seated Arritwent Arm Round Wy ecoe a — oa! _eases 
~? rytex ) Tr . 
—_— — — Hau! oad cy West A mre BA at 
78 Applet tor 
e been eofor \ocatur 
[) fee Aden by Bu Unde 
™ = = Area Removed by BLM 
yRAP Ae ey 


Figure ES-10 Maumurn Modeled PM 


vi Ww f 


i! 


noertratons at the Antel pe VW ne Arnitwery Aur Fa, wuNndary tor the 


Af 


South Powder River Basin Coal Draft EIS 


Executive Summary 


increased overburden movement, and 
increased blast frequency. 


The PM,, 24-hour NAAQS was not 
exceeded at the Black Thunder Mine 
prior to 2002. During 2002 there was 
one 24-hour exceedance of the PM,, 
24-hour NAAQS at one of the Black 
Thunder Mine’s air quality monitoring 
sites. As a result of the exceedance, 
the Black Thunder Mine is 
implementing additional actions 
including elimination of unnecessary 
roads, periodic application of 
magnesium chloride and surfactants 
to roads, reducing the dump height of 
the draglines, and increasing efforts 
for timely reclamation of disturbed 
areas. 


Emissions associated with mining the 
Little Thunder LBA Tract are expected 
to increase over those modeled in 
Black Thunder Mine’s current air 
permit if the tract is leased. 
Maximum coal production is 
anticipated to be 68.5 mmtpy with or 
without the Little Thunder LBA Tract, 
but production at this rate would 
occur for a longer time with the LBA 
tract. Overburden thickness would 
increase. Black Thunder Mine, in 
conjunction with WDEQ/AQD, is 
developing improvements in emission 
control activities to remedy current 
elevated levels of emissions. If the 
mine cannot demonstrate compliance 
in a permit for the proposed 
maximum production rate of 100 
mmtpy, a lower maximum production 
rate and/or further expansion of 
emission control activities at the mine 
would have to be evaluated for 
compliance prior to approval of 


mining operations on the Little 
Thunder LBA Tract. 


The PM,, 24-hour NAAQS was not 
exceeded at the North Rochelle Mine 
prior to 2002. During 2001 and early 
2002, there were a total of 10 
exceedances of the PM,, 24-hour 
NAAQS at the North Rochelle air 
quality monitoring sites. Specific 
measures implemented at the North 
Rochelle Mine so far as a result 
include chemical stabilization of 
disturbed ground, surface roughening 
through creation of windrows, and 
mulching and crimping activities. 
These measures are being 
implemented on disturbed acres 
susceptible to wind scouring, 
including stockpiles, areas stripped 
for mine advance, and areas being 
brought to final grade. In addition, 
the mine is inter-seeding areas where 
the recent drought has hindered 
revegetation success. 


An increase in emissions is projected 
if the West Roundup LBA Tract is 
leased and mined as compared to the 
currently permitted North Rochelle 
Mine operation. Coal production is 
anticipated to be approximately 35 
mmtpy, with or without the West 
Roundup LBA Tract, but production 
at this rate would occur for a longer 
time with the LBA tract. Overburden 
thickness would increase. North 
Rochelle Mine, in conjunction with 
WDEQ/AQD, is developing 
improvements in emission control 
activities to remedy current elevated 
levels of emissions. If compliance 
cannot be demonstrated in a permit 
for the proposed production rate of 35 
mmtpy, a lower annual production 
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rate and/or further expansion of 
emission control activities at the mine 
would have to be evaluated for 
compliance prior to approval of 
mining operations on the West 
Roundup LBA Tract. 


The PM,, 24-hour NAAQS has not 
been exceeded at the Antelope Mine. 
If the Antelope Mine acquires the 
West Antelope LBA Tract, the 
emissions due to coal and overburden 
removal operations [i.e., haulage, 
blasting, etc.) at the maximum 
planned production rate of 32 mmtpy 
would occur for a longer period of 
time than is shown in the current 


approved air quality permit. 


Blasting is responsible for another 
type of emission from surface coal 
mining. Overburden blasting 
sometimes produces gaseous orange- 
colored clouds that contain NO,. NO, 
is one of several products resulting 
from the incomplete combustion of 
the explosives used in the blasting 
process. There have been no reported 
events of public exposure to NO, from 
blasting activities at the North 
Antelope/ Rochelle Complex, North 
Rochelle Mine or Antelope Mine 
through 2001. There were several 
reported incidences of public 
exposure to NO, from blasting at the 
Black Thunder Mine prior to 2001. 


These mines have all employed 
measures to control and/or limit 
public exposure to intermittent, 
short-term (blasting) releases. 
Measures have been implemented at 
the Black Thunder Mine _ to 
control/limit public exposure to 
intermittent, short-term (blasting) 


releases, including notification of 
neighbors and workers in the general 
area of the mine prior to the blast; 
timing blast detonation to avoid 
temperature inversions and minimize 
inconvenience to neighbors; 
monitoring of weather and 
atmospheric conditions prior to the 
decision to detonate a blast; posting 
of signs on major public roads thai 
enter the general mine area and on all 
locked gates accessing the active 
mine area; and closing public roads 
when appropriate to protect the 
public. No reports of public exposure 
to NO, related to blasting at the Black 
Thunder Mine have been received 
since early 2001. According to OSM, 
no citizen complaints related to any 
blasting in the Wyoming PRB were 
received by OSM or WDEQ during the 
200 1 evaluation year, which ended on 
September 30, 2001 (OSM 2002). 


Changes in runoff characteristics and 
sediment discharges would occur 
during mining of each LBA tract, and 
erosion rates could reach high values 
on the disturbed areas because of 
vegetation removal. However, state 
and federal regulations require that 
surface runoff from mined lands be 
treated to meet effluent standards, so 
sediment would be deposited in 
ponds or other sediment-control 
devices at each mine. After mining 
and reclamation are completed on 
each tract, surface water flow, 
quality, and sediment discharge 
would approximate § premining 
conditions. 


Mining the NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
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Tracts would enlarge the area of 
lowered groundwater levels in the coal 
and overburden aquifers associated 
with the existing mining operations, 
as well as the area where the existing 
coal and overburden aquifers would 
be removed and replaced by mine 
backfill. At each mine, drawdown in 
the adjacent continuous coal aquifer 
would be expected to increase roughly 
in proportion to the increase in area 
affected by mining and would extend 
farther than drawdown in the 
discontinuous overburden aquifers. 
The data available indicate that 
hydraulic properties of the backfill 
would be comparable to the 
premining overburden and _ coal 
aquifers. TDS concentration levels of 
groundwater in the backfill would 
initially be expected to be higher than 
in the premining overburden and coal 
aquifers, but would be expected to 
meet Wyoming Class III standards for 
use as stock water. 


AVF investigations conducted within 
the General Analysis Area have 
identified AVFs that occur along 
Porcupine Creek, Antelope Creek, 
Little Thunder Creek, and North 
Prong Little Thunder Creek 
downstream of the LBA tracts. Based 
on preliminary AVF determinations, it 
is unlikely that any potential AVFs on 
the NARO North, NARO South, Little 
Thunder, or West Roundup LBA 
Tracts meet the criteria to be 
significant to agriculture. AVFs that 
are not significant to agriculture can 
be disturbed during mining but must 
be restored as part of the reclamation 
process. A portion of Antelope Creek 
within the current Antelope Mine 
permit area has been designated by 


WDEQ/LQD as “possible subirrigated 
AVF of minor importance to 
agriculture”. A portion of this 
declared AVF is within the West 
Antelope LBA Tract, however, ACC’s 
current approved mining and 
reclamation plan avoids disturbing 
Antelope Creek and an adjacent 
designated buffer zone on existing 
leases, and ACC does not plan to 
disturb Antelope Creek and the 
designated buffer zone if they acquire 
the West Antelope LBA Tract. 


Jurisdictional wetlands have been 
identified on the NARO North, NARO 
South, Littl Thunder, West 
Roundup, and West Antelope LBA 
Tracts. A maximum of 62.16 acres of 
jurisdictional and 51.58 acres of non- 
jurisdictional wetlands would be 
disturbed if all five LBA tracts are 
leased and subsequently mined. 
Special permitting procedures are 
required to assure that, after mining, 
there will be no net loss of 
jurisdictional wetlands. In Wyoming, 
once a wetland delineation is 
completed and verified by COE, it is 
made a part of the mine permit 
document. The reclamation plan is 
then revised to incorporate 
restoration of at least equal types and 
number of jurisdictional wetlands. 


Mining would progressively remove 
the native vegetation on each LBA 
tract that is leased. Reclamation and 
revegetation of this land would occur 
contemporancously with mining. Re- 
established vegetation would be 
dominated by species mandated in 
the reclamation seed mixtures, which 
are approved by the WDEQ. The 
majority of these species would be 
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native to the LBA tracts. Initially, the 
reclaimed land on each tract would be 
dominated by grassland vegetation 
which would be less diverse than the 
premining vegetation. Estimates for 
the time it would take to restore 
sagebrush to premining density levels 
range from 20 to 100 years. An 
indirect impact associated with this 
vegetative change would potentially 
be a decreased big game habitat 
Carrying capacity. However, a diverse, 
productive, and permanent vegetative 
cover would be established on each 
LBA tract within about 10 years 
following reclamation, prior to release 
of the final reclamation bond. The 
decrease in plant diversity would not 
seriously affect the potential 
productivity of the reclaimed areas, 
and the proposed postmining land 
uses (wildlife habitat and rangeland) 
should be achieved even with the 
changes in vegetation composition 
and diversity. The reclamation plans 
for each LBA tract that is leased 
would also include steps to control 
invasion by weedy (invasive, 
nonnative) plant species. The surface 
of each LBA tract includes privately 
owned land, and the private 
landowners would have the right to 
manipulate the vegetation on their 
lands as they desire, once the final 
reclamation bond is released. 


One threatened plant species, Ute 
ladies’-tresses, has been found on 
Antelope Creek, in northwestern 
Converse County. Surveys of 
potentially suitable habitat were 
conducted on the NARO North, NARO 
South, Little Thunder, West Roundup 
and West Antelope LBA Tracts during 
times of flowering of the known 


population. Ute ladies’-tresses orchid 
individuals were not identified during 
these surveys. 


Site-specific wildlife data for the 
NARO North, NARO South, Little 
Thunder, West Roundup and West 
Antelope LBA Tracts were principally 
obtained from WDEQ/LQD permit 
applications and annual wildlife 
reports for the applicant mines. 
Baseline and annual monitoring 
surveys cover large perimeters around 
the existing mine permit areas. 
Consequently, a majority of the LBA 
tracts have been surveyed during 
baseline and annual wildlife surveys 
for Jacobs Ranch Mine, Black 
Thunder Mine, North Rochelle Mine, 
Antelope Mine, and the North 
Antelope/Rochelle Complex. No 
crucial big game habitat or migration 
corridors are recognized by the WGFD 
in the General Analysis Area. In the 
short term, wildlife would be 
displaced from the LBA tracts in 
areas of active mining. Habitat would 
be disturbed in parcels, with 
reclamation progressing as new 
disturbance occurs. In the long term, 
following reclamation, carrying 
capacity and habitat diversity may be 
reduced due to flatter topography, 
less diverse vegetative cover, and 
reduction in sagebrush density. 


Federally listed T&E wildlife species 
that may occur in the General 
Analysis Area include bald cagle 
(threatened), black-footed ferret 
(endangered), mountain plover 
(proposed threatened), and black- 
tailed prairie dog (candidate). Some 
wildlife surveys conducted on the 
NARO North and South, Little 
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Thunder, West Roundup, and West 
Antelope LBA Tracts have been 
specifically conducted for T&E 
species, others did not specifically 
target T&E species, but habitats for 
listed species and occurrences of 
listed species were observed and 
noted. Bald eagles have been 
observed in the vicinity of each of the 
five LBA tracts, and were observed 
during recent (2001) wildlife surveys 
in or around the NARO North, NARO 
South, and West Antelope LBA 
Tracts. Bald eagle roosts and unique 
or concentrated sources of carrion or 
prey have not been documented in 
the study areas for any of the LBA 
tracts. Black-footed ferrets are rare 
and very unlikely to occur in the 
vicinity of any of the LBA tracts. They 
are closely associated with prairie 
dogs. With the exception of a single 
skull collected during  baseiine 
studies for the Antelope Mine in 
1979, no evidence of ferrets has been 
recorded during surveys in or around 
the LBA tracts. Mountain plovers 
may also be associated with prairie 
dog colonies. There have been no 
sitings of mountain plover in the 
vicinity of the West Roundup LBA 
Tract. There have been sitings of 
mountain plovers in the vicinity of the 
NARO North, NARO South, and Little 
Thunder LBA Tracts, but there were 
no such sitings during recent (2000- 
2001) surveys on these tracts. The 
mountain plover is a regular migrant 
and summer resident in the vicinity of 
the Antelope Mine and portions of the 
West Antelope LBA Tract. There are 
a number of black-tailed prairie dog 
colonies located on existing coal 
leases, on the LBA tracts, or in the 
vicinity of the LBA tracts 


Active mining would preclude other 
land uses. Recreational use is 
severely limited during mining 
operations. The surface estate of the 
NARO South and West Antelope LBA 
Tracts is all privately owned. On 
private lands, access for recreational 
use is determined by the landowner. 
Portions of the surface estate of the 
NARO North, Littl Thunder, and 
West Roundup LBA Tracts are part of 
the TBNG, which is administered by 
the USFS. Access to these lands 
would be restricted during mining 
and reclamation. Energy 
development in the PRB (primarily 
coal mining and oil and gas 
development) has and will continue to 
contribute to a reduction in hunting 
opportunities for some animals 
(pronghorn, mule deer, and sage 


grouse). 


Mining would also impact oil and gas 
development on both federal and 
private oil and gas leases, if the 
federal coal tracts are leased. As 
discussed above, existing CBM and 
conventional oil and gas wells would 
have to be plugged and abandoned, 
and -'l facilities and equipment 
associated with oil and gas 
development that are present on coal 
leases would have to be removed 
prior to mining. New drilling would 
not be possible in areas of active 
mining, but could potentially take 
place in areas not being mined, or in 
reclaimed areas. CBM that is not 
recovered prior to mining would be 
vented and irretrievably lost as the 
coal is removed. 


Cultural resources on the NARO 
North, NARO South, Littl Thunder, 
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West Roundup, and West Antelope 
LBA Tracts would be impacted by 
mining, but adverse impacts would be 
mitigated through data _ recovery 
and/or avoidance of significant 
properties. Formal Wyoming SHPO 
consultation is required for 
concurrence with determination of 
the eligibility of sites for inclusion on 
the NRHP prior to mining. The 
eligible cultural properties on each 
LBA tract which cannot be avoided or 
which have not already been 
subjected to data recovery action 
would be carried forward in the 
mining and reclamation plan as 
requiring protective stipulations until 
a testing, mitigation, or data recovery 
program is developed in consultation 
with the SHPO. 


No sites of Native American religious 
or cultural importance have been 
identified on the NARO North, NARO 
South, Little Thunder, West 
Roundup, or West Antelope LBA 
Tracts. If such sites or localities are 
identified at a later date, appropriate 
action must be taken to address 
concerns related to those sites. 


No unique or. significant 
paleontological resources have been 
identified on the NARO North, NARO 
South, Littl Thunder, West 
Roundup, and West Antelope LBA 
Tracts, and the likelihood of 
encountering significant 
paleontological resources is small. 


Mining activities at the existing North 
Antelope/Rochelle Complex, and 
Black Thunder, North Rochelle, and 
Antelope Mines are currently visible 
from State Highway 450, State 


Highway 59, County Road 37, 
Antelope Road, Reno Road and 
Edwards Road. Mining activities on 
the NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts would also be 
visible from these roads. No unique 
visual resources have been identified 
on or near any of the LBA tracts. The 
landscape character would not be 
significantly changed following 
reclamation. 


Noise levels on the NARO North, 
NARO South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts would be _ increased 
considerably by mining activities 
such as blasting, loading, and 
hauling. Because of the remoteness 
of the LBA tracts and because mining 
is already ongoing in the area, there 
would be few new off-site noise 
impacts. After mining and 
reclamation are completed, noise 
would return to premining levels. 


No new or reconstructed 
transportation facilities would be 
required if the NARO North, NARO 
South, Littl Thunder, West 
Roundup, and West Antelope LBA 
Tracts are leased and subsequently 
mined. Leasing the LBA tracts would 
extend the length of time that coal is 
shipped from the permitted North 
Antelope/ Rochelle Complex, Black 
Thunder Mine, and North Rochelle 
Mine. Mine life would not be 
increased for the Antelope Mine, but 
average productions levels would be 
higher. Active pipelines and utility 
lines would have to be relocated in 
accordance with previous agreements, 
or agreements would have to be 
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negotiated for their removal or 
relocation. 


Socioeconomic impacts resulting from 
the leasing and subsequent mining of 
the NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts would include an 
increase in federal, state, and local 
revenues as a result of the coal bonus 
and royalty payments as well as 
severance and property taxes. 


Royalty and bonus payments for the 
federal coal in the LBA tracts would 
be split with the state. If the five LBA 
tracts are leased and mined as 
proposed, cumulative federal 
revenues would be about $1.1 billion, 
assuming a coal bonus of 26 cents 
per ton (the average of bonus 
payments for past coal lease sales in 
the Wyoming PRB) and a coal price of 
$5.00 per ton. 


A 1994 University of Wyoming study 
estimated that the total direct fiscal 
benefit to the State of Wyoming from 
coal mining taxes and royalties is 
$1.10 per ton of coal mined. Using 
that estimate, if the five LBA tracts 
are leased and mined as proposed, 
cumulative state revenues would be 
about $1.5 billion. 


Mine life would be extended and 
employment would be increased or 
maintained at the North 
Antelope/Rochelle Complex, Black 
Thunder Mine, and North Rochelle 
Mine. Mine life and employment 
would be stable at the Antelope Mince, 
but maximum production levels 
would be extended Economic 
stability would be maintained in the 


communities in this area without 
placing major additional demands on 
the existing infrastructure or services. 


With regard to Environmental Justice 
issues, it was determined that 
potentially adverse impacts would not 
disproportionately affect minorities, 
low-income groups, or Native 
American tribes or groups. No tribal 
lands or Native American 
communities are included in the 
General Analysis Area, and no Native 
American treaty rights or Native 
American trust resources are known 
to exist for this area. 


Under the No Action Alternative, the 
impacts described in the preceding 
paragraphs to topography and 
physiology, geology and minerals, 
soils, air quality, water resources, 
AVFs, wetlands, vegetation, wildlife, 
threatened, endangered, proposed, 
and candidate species, USFS 
sensitive species, land use and 
recreation, cultural resources, Native 
American concerns, paleontological 
resources, visual resources, noise, 
transportation, and socioeconomics 
would occur on the existing North 
Antelope/ Rochelle Complex, Black 
Thunder Mine, North Rochelle Mine, 
and Antelope Mine coal leases, but 
these impacts would not be extended 
onto the LBA tracts. Portions of the 
LBA tracts adjacent to the existing 
applicant mines would be disturbed 
to recover the coal in the existing 
leases. 


If impacts are identified during the 
leasing process that are not mitigated 
by existing required § mitigation 
measures, BLM can _ include 
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additional mitigation measures, in the 
form of stipulations on new leases, 
within the limits of its regulatory 
authority. BLM has not identified 
additional special stipulations that 
should be added if the NARO North, 
NARO South, Little Thunder, West 
Roundup, or West Antelope LBA 
Tracts are leased, or areas where 
additional or increased monitoring 
measures are recommended. 


Cumulative impacts result from the 
incremental impacts of an action 
added to other past, present, and 
reasonably foreseeable future actions, 
regardless of who is responsible for 
such actions. Cumulative impacts 
can result from individually minor, 
but collectively significant, actions 
occurring over time. 


Since decertification of the Powder 
River Federal Coal Region in 1990, 
the BLM Wyoming State Office has 
issued 11 new federal coal leases 
containing approximately 3.2 billion 
tons of coal using the LBA process. 
This leasing process has undergone 
the scrutiny of two appeals to the 
Interior Board of Land Appeals and 
one audit by the General Accounting 
Office. 


Applications have been received for 
nine additional federal coal tracts, 
including the applications for the 
NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts. These pending 
LBA applications contain 
approximately 2.3 billion tons of coal. 
All of the pending applications have 
been reviewed and recommended for 
processing by the PRRCT. 


Four regional EISs evaluating coal 
development in the PRB in Wyoming 
have previc . ~'y been prepared. They 
are: 


Eastern Powder River Coal Basin of 
Wyoming, BLM, October 1974; 


Final Environmental Impact Statement, 
Easter Powder River Coal, BLM, 
March 1979; 


Final Environmental Impact Statement, 
Powder River Coal Region, BLM, 
December 1981; 


Draft Environmental Impact Statement, 
Round II Coal Lease Sale, Powder 
River Region, BLM, January 1984. 


Since 1989, coal production in the 
PRB has increased by approximately 
6.8 percent per year. The increasing 
state production is primarily due to 
increasing sales oi low-sulfur, low- 
cost PRB coal to electric utilities who 
must comply with Phase I! 
requirements of Title Ill of the 1990 
Clean Air Act Amendments. Electric 
utilities account for 97 percent of 
Wyoming's coal sales. 


Oil production has decreased in the 
Wyoming PRB since 1990, but 
natural gas production has been 
increasing, particularly in Campbell 
County. This is due to the 
development of shallow CBM 
resources west of the coal mines. 
CBM exploration and production are 
currently ongoing throughout the 
Wyoming PRB. Since the early 
1990s, BLM has completed numerous 
EAs and EISs analyzing CBM 
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projects. The latest of these is the 
Draft Environmental Impact Statement 
and Draft Planning Amendment for the 
Powder River Basin Oil and Was 
Project, which was completed in 
January 2002. The project area for 
this EIS includes almost eight million 
acres of mixed federal, state, and 
private lands within the Wyoming 
portion of the PRB. The EIS is 
evaluating the impacts of drilling, 
completing, operating, and reclaiming 
almost 39,400 new federal, state, and 
private CBM wells in addition to the 
roughly 12,100 federal, state, and 
private CBM wells already drilled or 
permitted within the project area. 
The draft EIS also analyzes the 
impacts of developing 3,200 new 
conventional oil and gas wells, as well 
as constructing, operating, and 
reclaiming various ancillary facilities 
needed to support the new CBM and 
conventional wells, including roads, 
pipelines for gathering gas and 
produced water, electrical utilities, 
and compressors (BLM 2002a). A 
final EIS is in preparation. Under the 
current process for approving CBM 
drilling, CBM wells can be drilled on 
private and state oil and gas leases 
after approval by the WOGCC and the 
Wyoming SEO. On federal oil and gas 
leases, BLM must analyze the 
individual and cumulative 
environmental impacts of all drilling, 
as required by NEPA, before CBM 
drilling can be authorized. 


CBM wells have been drilled in or 
around the NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts. CBM drilling and production 
are expected to continue in the areas 


around the coal mines and on the 
LBAs. Due to the proximity of the 
coal mining and CBM production 
operations, cumulative impacts to 
groundwater, surface water, air 
quality, and wildlife have occurred 
and are likely to continue as more 
CBM resources are developed 
adjacent to existing surface coal 
mines. 


Other minerals or materials that are 
produced in the Wyoming PRB 
include uranium, bentonite, and 
scoria. Other mineral development 
levels in the Wyoming PRB are 
currently lower than predicted in the 
regional EISs. 


In addition to the ongoing coal mining 
and leasing and the CBM 
development, there are other projects 
which are in progress or have been 
proposed in the Wyoming PRB. These 
projects include the Wygen | 90-Mw 
coal-fired power plant currently unde: 
construction by Black Hills Energy, 
Inc. near the Wyodak Mine cast of 
Gillette; the Two Elk 300-Mw coal- 
fired power plant proposed for 
construction by NAPG east of the 
Black Thunder Mine; the Wygen II 
500-Mw coal-fired power plant that 
would be built ncer Wyvodak Mine 
east of Gillette by Black Hills Energy, 
Inc.; the proposed DM&E rail line; 
the Two Elk Unit Two 500-Mw coal- 
fired power plant, which NAPG also 
proposes to build cast of the Black 
Thunder Mine; construction and 
operation by NAPG of another 500 
Mw coal-fired power plant, the Middle 
Bear facility, near the Cordero-Rojo 
Mining Complex; and the ENCOAL 
coal enhancement facility, which was 
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proposed for construction at the 
North Rochelle Mine but has been 
indefinitely delayed. 


The existing development in the PRB 
has resulted in the introduction of 
roads, railroads, power lines, fences, 
mine structures, and oil and gas 
production equipment, and this will 
continue as development in the PRB 
continues. This area has already 
undergone change from a_ semi- 
agricultural-based economy to a coal 
mining and oil and gas economy. 
Environmentally, the open, basically 
treeless landscape has been visibly 
altered by construction, equipment, 
and human activities. Leasing the 
NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts would increase 
the total area that would be affected 
by mining but would not cause a 
significant cumulative change in daily 
impacts because they would be 
extensions of ongoing operations at 
existing mines and mining 
disturbance is_ progressive’ with 
reclamation proceeding’ con- 
temporaneously. Cumulative impacts 
vary by resource and range from 
being almost undetectable to being 
substantial. Cumulative impacts on 
air quality, groundwater quantity and 
quality, and wildlife habitat have 
created the greatest concern. 


An air quality impact assessment 
predicting potential far-field 
cumulative air quality impacts, using 
the EPA CALMET/CALPUFF 
dispersion modeling system, has been 
prepared to predict maximum 
potential air quality impacts at 
mandatory federal PSD Class I areas 


downwind of proposed oil and gas 
development in the PRB in northeast 
Wyoming and southeast Montana. 


The assessment considered potential 
air pollutant emission sources from 
proposed CBM _ development in 
Wyoming and Montana combined 
with other reasonably foreseeable 
development (RFD) emission sources 
to predict the total potential 
cumulative impact to air quality. 
Surface coal mining operations in 
Montana and Wyoming were included 
as other RFD emission sources in this 
assessment. 


The cumulative far-field impacts 
predicted in this air quality impact 
assessment would be the same under 
the Proposed Action and all of the 
Alternatives for leasing or not leasing 
federal coal considered in this EIS 
because the NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts are all maintenance tracts, 
which would be leased to extend 
operations at existing mines. 
Selection of any of the leasing 
alternatives considered in this EIS 
would not introduce new sources of 
impacts to air quality, but would 
change the location of the sources of 
those impacts to the newly leased 
tracts and would extend the period of 
time that those existing sources 
would be in operation. Selection of 
any or all of the No-Action 
alternatives (Alternative 1) considered 
in this EIS (not leasing the coal 
included in one or more of the LBA 
tracts) would not affect any of the 
currently approved mining operations 
on existing leases. 
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Coal mines develop predictive models 
to assess the potential air quality 
impacts of their mining operations. 
The predictive modeling conducted for 
PRB mines indicates that mining 
operations do not have significant off- 
site particulate pollution impacts, 
even when production and pollution 
from neighboring mines are 
considered. This modeling is based 
on the assumption that mining 
activities are sufficiently removed 
from the permit boundaries and that 
neighboring mines are not actively 
mining in the immediate vicinity 
(within 0.6 to 2.5 miles). In cases 
where mines are in close proximity 
(within two miles), WDEQ/AQD 
follows a modeling protocol which 
accounts for all mine-generated 
particulate air pollutants from all 
nearby mines to determine impacts to 
ambient air quality. Examples of the 
impacts predicted by these models 
are shown in Figures ES-7 through 
ES- 10. 


Figure ES-11 shows modeled and 
extrapolated worst-case coal aquifer 
drawdown as a result of surface coal 
mining at the mines located south 
and east of Wright, Wyoming, if the 
NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts are leased. 
Currently, coal drawdowns from the 
Jacobs Ranch, Black Thunder, and 
North Rochelle Mines have coalesced, 
and drawdowns from the North 
Antelope/Rochelle Complex and 
Antelope Mine have coalesced. The 
areas of drawdown from the five 
southern mines will coalesce in the 
future with or without the addition of 
mining activity on the five LBA tracts 


considered in this EIS. Dewatering 
activities associated with reasonably 
foreseeable CBM development would 
be expected to overlap with and 
expand the area of groundwater 
drawdown in the coal aquifer in the 
PRB. Monitoring of backfill areas 
indicates that reclaimed areas are 
being recharged with water generally 
suitable for livestock use (the 
premining use). 


Wildlife habitat quality has declined 
in the PRB due to a continuing trend 
of landscape fragmeniation from 
roads, rail lines, oil and gas wells, 
coal mines, and fences. Mining of the 
NARO North, NARO South, Little 
Tnunder, West Roundup, and West 
Antelope LBA Tracts would add to 
this habitat fragmentation. Wildlife 
monitoring indicates that wildlife use 
reclaimed areas. 


This EIS presents the BLM's analysis 
of environmental impacts under 
authority of the NEPA and associated 
rules and guidelines. The BLM will 
use this analysis to make separate 
decisions to lease or not lease the 
federal coal included in the NARO 
North, NARO South, Little Thunder, 
West Roundup, and West Antelope 
LBA Tracts. A decision to hold a 
competitive sale and issue a lease for 
the lands in any of these applications 
iS a prerequisite for mining, but it is 
not the enabling action that would 
allow mining to begin. The BLM does 
not authorize mining operations by 
issuing a lease. After a lease has 
been issued, but prior to mine 
development, the lessee must file a 
permit application package with the 
WDEQ/LQD and OSM for a surface 
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reclamation plan occurs at that time. 
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ACC Antelope Coal Company 

ALC Ark Land Company 

ANC acidification neutralization capacity 

ac-ft acre-foot, acre-feet 

ac-ft/yr acre-foot per year, acre-feet per year 

AML Abandoned Mine Land 

AQRV air quality related values 

ARCO Atlantic Richfield Company 

AREV SEO water nghts database and program 

AVF alluvial valley floor 

BACT best available control technology 

bey bank cubic yards 

BLM Bureau of Land Management 
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B.P. before present 
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CFR Code of Federal Regulations 
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CHIA Cumulative Hydrologic Impact Assessment 

CO carbon monoxide 

COE U.S. Army Corps of Engineers 

CREG Consensus Revenue Estimating Group 

cy cubic yards 

dBA A-weighted decibels 

DEIS Draft Environmental Impact Statement 

DM&E Dakota, Minnesota & Eastern Railroad Corporation 

DOI Department of the Interior 

dv deciview, a measure of view impairment 

EA Environmental Assessment 

EC elemental carbon particles (re: air quality) 

EIS Environmental Impact Statement 

ENCOAL Encoal Corporation 

EPA Environmental Protection Agency 

F Fahrenheit 

FCLAA Federal Coal Leasing Act Amendments of 1976 

FDM Fugitive Dust Model 

FEA Final Environmental Assessment 

FEIS Final Environmental Impact Statement 

FLM Federal Land Management 

FLPMA Federal Land Policy Management Act of 1976 

FR Federal Register 

ft feet, foot 

ft/day feet per day 

ft/ mule feet per mile 

g gram 

xl 
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PECS passive enclosure control systems 

P.M. Prime Meridian 

PM, « particulates finer than 2.5 microns in effective diameter 

PM... particulates finer than 10 microns in effective diameter 

PMT postmining topography 

PP&L Pacific Power and Light Company 

PRB Powder River Basin 

PRBRC Powder River Basin Resource Council 

PRCC Powder River Coal Company 

PRRCT Powder River Regional Coal Team 

PSD prevention of significant deterioration 

R2P2 Resource Recovery and Protection Plan 

RH relative humidity 

RMP Resource Management Plan 

ROD Record of Decision 

ROW Right-of-Way 
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SEO State Engineer's Office 

scf{/tori standard cubic feet per ton 

SHPO State Historic Preservation Office 

SLAMS State and Local Air Monitoring Stations 

SMCRA Surface Mining Control and Reclamation Act of 1977 

so, sulfur dioxide 

SPRB South Powder River Basin 

T&E threatened and endangered 

TBCC Thunder Basin Coal Company, LLC 

TBNG Thunder Basin National Grassland 

TCC Triton Coal Company, LLC 

TDS total dissolved solids 

TSP total suspended particulates 

U.S. United States 

USC, U.S.C. United States Code 

USDA U.S. Department of Agriculture 

USDI U.S. Department of the Interior 

USFS U.S. Forest Service 

USGS U.S. Geological Survey 

USFWS U.S. Fish and Wildlife Service 

UW Upper Wyodak coal seam 

VMT vehicle miles traveled 

VOCs volatile organic compounds 

VRM visual resource management 

WAAQS Wyoming Ambient Air Quality Standards 

WARMS Wyoming Air Resources Monitoring System 

WwCic Wyoming Coal Information Committee 

WDEQ Wyoming Department of Environmental Quality 

WDEQ/AQD Wyoming Department of Environmental Quality/Air Quality 
Division 

WDEQ/LOD Wyoming Department of Environmental Quality/Land Quality 
Division 
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This EIS' analyzes the environmental 
impacts of leasing five tracts of 
federal coal reserves adjacent to 
operating mines in the southern PRB. 
Operators of four mines, North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope, filed four applications to 
lease five tracts of federal coal as 
maintenance tracts under the 
regulations at 43 CFR 3425, Leasing 
On Application. All four applications 
have been reviewed by BLM, Vyoming 
State Office, Division of Minerals and 
Lands Authorization. That office 
determined that all four lease 
applications met the regulatory 
requirements for lease by 
applications, or LBAs. The five LBA 
tracts considered in this EIS and the 
adjacent mines are shown in Figure 
1-1. They are the NARO North and 
NARO South LBA Tracts, adjacent to 
the North Antelope/Rochelle 
Complex; the Little Thunder LBA 
Tract, adjacent to the Black Thunder 
Mine; the West Roundup LBA Tract, 
adjacent to the North Rochelle Mine; 
and the West Antelope LBA Tract, 
adjacent to the Antelope Mine. The 
applications are summarized below. 


On March 10, 2000, PRCC filed an 
application with the BLM for federal 
coal reserves in two separate tracts 
located north and south of and 
immediately adjacent to the North 
Antelope/Rochelle Complex. The 
tracts are referred to as the NARO 


Refer to page xii for a list of abbreviations 
and acronyms used in this document 


North and NARO South LBA Tracts. 
The NARO North Tract is located in 
southern Campbell County, Wyoming, 
approximately 13 miles southeast of 
Wright, Wyoming. The NARO South 
Tract is located in southern Campbell 
County and northern Converse 
County, Wyoming, approximately 19 
miles southeast of Wright, Wyoming 
(Figure 1-1). The federal coal reserves 
were applied for as maintenance 
tracts for the North Antelope/ Rochelle 
Complex. BLM determined that the 
two tracts in the application would be 
processed separately and, if the 
decision is made to conduct a lease 
sale, would be offered for sale 
separately. The North 
Antelope/Rochelle Complex is 
operated by PRCC, a subsidiary of the 
Peabody Holding Company, Inc. 
PRCC’s coal lease application was 
assigned case file numbers 
WYW150210 (NARO North) and 
WYW 154001 (NARO South). 


On March 23, 2000, ALC filed an 
application with the BLM for federal 
coal reserves in a tract located west of 
and immediately adjacent to the 
Black Thunder Mine. ALC is a wholly 
owned subsidiary of Arch Coal, Inc. 
The Black Thunder Mine is operated 
by TBCC, a subsidiary of Arch 
Western Resources, LLC. In this EIS, 
ALC is referred to as the applicant 
and TBCC is referred to in 
discussions of mine operations. The 
tract is referred to as the Little 
Thunder LBA Tract. The application 
area is located in southern Campbell 
County, Wyoming, approximately six 
miles east-southeast of Wright, 
Wyoming (Figure 1-1). The federal 
coal reserves were applied for as a 
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maintenance tract for the Black 
Thunder Mine. ALC’s coal lease 
application was assigned case file 
number WYW 150318. 


On July 28, 2000, TCC filed an 
application with the BLM for federal 
coal reserves in a tract located west of 
and immediately adjacent to the 
North Rochelle Mine. The application 
area is located in southern Campbell 
County, Wyoming, approximately 10 
miles southeast of Wright, Wyoming 
(Figure 1-1). The tract is referred to 
as the West Roundup LBA Tract. The 
federal coal reserves were applied for 
as a maintenance tract for the North 
Rochelle Mine. The North Rochelle 
Mine is operated by TCC, a subsidiary 
of Vulcan Intermediary, LLC. TCC’s 
coal lease application was assigned 
case file number WYW151134. 


On September 12, 2000, ACC filed an 
application with the BLM for federal 
coal reserves in a tract located west of 
and immediately adjacent to the 
Antelope Mine. The tract is referred 
to as the West Antelope LBA Tract. 
The application area is located in 
southern Campbell County and 
northern Converse County, Wyoming, 
approximately 19 miles south- 
southeast of Wright, Wyoming (Figure 
1-1). The federal coal reserves were 
applied for as a maintenance tract for 
the Antelope Mine. The Antelope 
Mine is operated by ACC, a 
subsidiary of Kennecott Energy 


Company. ACC's coal lease 
application was assigned case file 
number WYW 151643. 


These federal coal lands are located 
within the Powder River Federal Coal 


Region, which was decertified in 
January 1990. Although the Powder 
River Federal Coal Region is 
decertified, the PRRCT, a 
federal/state advisory board estab- 
lished to develop recommendations 
concerning management of federal 
coal in the region, has continued to 
meet regularly and review all federal 
lease applications in the region. The 
PRRCT reviewed these four 
maintenance coal lease applications 
at a public meeting held on October 
25, 2000, in Cheyenne, Wyoming. 
The PRRCT recommended that the 
BLM continue to process all four 
lease applications at that meeting. 


On June 14, 2001, ALC filed an 
application with the BLM to modify 
the Littlk Thunder LBA Tract 
configuration to increase the lease 
area and coal volume. BLM reviewed 
the modified tract configuration and 
notified the company by letter dated 
July 20, 2001 that their application 
had been modified. 


On June 27, 2001, ACC filed an 
application with the BLM to modify 
the West Antelope LBA Tract 
configuration to increase the lease 
area and coal volume. BLM reviewed 
the modified tract configuration and 
notified the company by letter dated 
July 18, 2001 that their application 
had been modified. 


In order to process an LBA, the BLM 
must evaluate the quantity, quality, 
maximum economic recovery, and fair 
market value of the federal coal and 
fulfill the requirements of NEPA by 
evaluating the environmental impacts 
of leasing the federal coal. BLM does 
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not authorize mining by issuing a 
lease for federal coal, but the impacts 
of mining the coal are considered in 
this EIS because it is a_ logical 
consequence of issuing a lease. The 
BLM determined that one EIS would 
be prepared to evaluate the 
environmental impacts of coal mining 
that would result from the issuance of 
these five leases. This EIS has been 
prepared to evaluate the site-specific 
and cumulative environmental 
impacts of leasing and developing the 
federal coal included in_ these 
application areas. Scoping for these 
lease applications was conducted 
from October 1 to October 31, 2001. 
A Notice of Scoping and Notice of 
Intent to Prepare an EIS was 
published in the Federal Register on 
October 3, 2001 and in the Gillette 
News-Record on September 25, 2001 
and October 2, 2001. A _ public 
scoping meeting was held in Gillette, 
Wyoming on October 10, 2001. 


BLM will use the analysis in this EIS 
to make a decision on whether or not 
to hold a public, competitive, sealed- 
bid coal lease sale for each of the five 
coal tracts and issue federal coal 
leases. A separate Record of Decision 
will be issued for each tract and a 
separate sale will be held for each 
tract that the BLM decision maker 
approves for leasing. For each lease 
sale that is held, the bidding will be 
open to any qualified bidder; bidding 
will not be not limited to the 
applicants. For each lease sale that 
is held, a lease will be issued to the 
highest bidder if a federal sale panel 
determines that the high bid at that 
sale meets or exceeds the fair market 
value of the coal as determined by 


BLM's economic evaluation and if the 
U.S. Department of Justice 
determines that there would be no 
antitrust violations if a lease is issued 
to the high bidder at that sale. 


Since decertification of the Powder 
River Federal Coal Region, 11 federal 
coal leases have been sold at 
competitive sealed-bid sales and one 
federal coal lease has been exchanged 
in the Wyoming portion of the Powder 
River Federal Coal Region (Table 1-1). 
One tract (the Belle Ayr 2000 LBA 
Tract) was offered for sale, but the bid 
received was rejected. The Belle Ayr 
2000 Tract is now included in the 
Belle Ayr LBA Tract shown in Figure 
1-1. All of the mines. with 
applications being considered in this 
EIS have been issued maintenance 
leases since decertification (Table 1-1 
and Figure 1-1). 


Table 1-2 summarizes’ the 
applications that are currently 
pending. One application, the Little 
Thunder Extension LBA Tract, has 
been withdrawn by the applicant, 
Kennecott Energy Company. A coal 
exchange proposed by Pittsburg and 
Midway Coal Mining Company is also 
currently being evaluated. As 
proposed, federal coal in Sheridan 
County, Wyoming would be 
exchanged for privately owned lands 
and minerals in Lincoln, Carbon, and 
Sheridan Counties, Wyoming. 


Other agencies may use this analysis 
to make decisions related to leasing 
and mining the federal coal in these 
tracts. OSM, the federal agency 
responsible for regulating surface coal 
mining operations, is a cooperating 
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Tabie 1-1. Leases Issued Since Decertification, Powder River Basin, Wyoming. 
LBA/ Exchange Name (Lease ¢) 
Lessee Mineable Tons Successful 
Effective Date Acres’ of Coal’ Bid 

Jacobs Ranch LBA (WYW ! 17924) 1.708.620 147,423,560 $20,114.930.00 
Jacobs Ranch Mine 
10/1/1992 
West Black Thunder LBA (WYW | | 8907) 3,492.495 479,048,216 $71,909,282 69 
Black Thunder Mine 
10/1/1992 
North /Rochelle LBA (WYW 119554) 3,064 040 403,500,000 $86,987,765.00 
N. Antelope / Rochelle Complex 
10/1/1992 
West Rocky Butte LBA (WYW | 22586) 463.205 56,700,000 $16,500,000 .00 
No Existing Mine’ 
1/1/1993 
Eagle Butte LBA (WYW | 24783) 1,059.175 166,400,000 $18,470,400 00 
Eagle Butte Mine 
8/1/1995 
Antelope LBA (WYW | 28322) 617.200 60,364,000 $9,054 600 00 
Antelope Mine 
2/1/1997 
North Rochelle LBA (WYW 127221) 1,481,930 157,610,000 $30,576,340 00 
North Rochelle Mine 
1/1/1998 
Powder River LBA (WYW | 96! 42) 4.224.225 532,000,000 $109,596,500 00 
N. Antelope /Rochelle Complex 
9/1/1998 
Thundercioud LBA (WYW | 36458) 3.545.503 412,000,000 $158,000 008 50 
Black Thunder Mine 
1/1/1999 
BOG (Beico) 1-90 Lease Exchange (WYW | 50! 52) 599.170 106,000 OOO Exchanged for 
EOG (formerly Belco) y nts to Belco 
4/1/2000 1-90 Lease 

(WYWO0322794) 
Horse Creek LBA (WYW | 4/445) 2.818.695 275,577,000 $91.220.120.70 
Antelope Mine 
12/1/2000 
North Jacobs Ranch LBA (WYW | 46744) 4.982 999 537,500,000 $379,504 652 00 
Jacobs Ranch Mine 
5/1/2002 
TOTALS 28,057.197 3,284,122.776  $991,934,598.89 

Information frorn Sale Notiwe 
The West Rocky Butte Lease re now owned byw the Caballo Mine 
South Powder Rwer Basin Coal Draft EIS | 1-5 
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Table 1-2. Pending LBAs, Powder River Basin, Wyoming. 


LBA Estimated Tons 
Lease # Application of Coal’ 

Applicant Mine Date Acres (mmt) Status 
NARO North 3/10/00 2.369.380 323.0 PRRCT reviewed 
WYW 150210 on 10/25/00 
North Antelope / 

Rochelle 
NARO South 3/10/00 2.133.635 241.0 PRRCT reviewed 
WYW 154001 on 10/25/00 
North Antelope / 
Rochelle 
Littl Thundrr 3/23/00 3,449. 317 4793 PRRCT rewrewed 
WYW 150318 on 10/25/00 
Black Thunder 
West 7/28/00 1.870.638 173.2 PRRCT reviewed 
WYW151134 on 10/25/00 
North Rochelle 
West Hay Creek 8/31/00 838 098 130.0 PRRCT reviewed 
WYW151634 on 10/25/00 
Buckskin 
West Antelope 9/12/00 3,542.190 293.9 PRRCT rewrewed 
WYW 151643 on 10/25/00 
Antelope 
Little Thunder 9/14/01 0 000 00 Withdrawn by 
Expansion apphcant 
WYW 154429 4/12/2002 
Jacobs Ranch 
Maysdorf (formerly 9/20/01 2,809 480 296 3 PRRCT reviewed 
Mt. Logan) 5/30/2002 
WYW 154432 
Cordero- Royo 
West Extension 12/28/01 1,642.590 200 0 PRRCT rewrewed 
WYW155132 5/30/2002 
Eagle Butte 
Belle Ayr 3/20/97 1.578.760 200.0 PRRCT rewewed 
WYW 141568 4/23/97 
Belle Ayr 10/27/99, & 

5/ 3 / 2002 
TOTALS 20,234.088 2,336.7 


Estimated tons of in-place coal as reported in the lease application 
‘ This apphcation overlapped and expanded the Little Thunder LBA Tract 
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agency on this EIS. OSM will use this 
EIS to make decisions related to the 
approval of the MLA mining plans for 
these tracts, if any or all of these 
leases are issued. The USFS is also a 
cooperating agency in the preparation 
of this EIS, because the surface of 
some of the land included for 
consideration for leasing in three of 
the tracts is owned by the Federal 
government and administered by the 
USFS as part of the TBNG. 


NARO North and NARO South LBA 
Tracts 


The NARO North and NARO South 
LBA Tracts as applied for and the 
existing federal coal leases in the 
adjacent North Antelope/ Rochelle 
Complex are shown in Figure 1-2. As 
applied for, the NARO North LBA 
Tract includes approximately 2,369.4 
acres and an estimated 323 million 
tons of in-place coal reserves. PRCC 
estimates that approximately 306.9 
million tons of coal will be produced 
from the NARO North LBA Tract as 
applied for, assuming a recovery 
factor of 95 percent. As applied for, 
the NARO South LBA Tract includes 
approximately 2,133.6 acres and an 
estimated 241 million tons of in-place 
coal reserves. Not all of the coal 
included in the NARO South LBA 
Tract is mineable, however. For 
example, some of the coal included in 
the South Tract is located within the 
BNSF & UP railroad ROW. This coal 
will not be mined because it has been 
determined to be unsuitable for 
mining according to the coal leasing 
unsuitability critena (43 CFR 3461), 
but it was included in the tract to 
allow maximum recovery of all the 


mineable coal adjacent to the ROW. 
PRCC estimates that approximately 
10 million tons of coal are within the 
ROW, and an additionai 20 million 
tons of coal are in partially burned 
areas that are therefore not 
recoverable. The fact that the coal 
within the ROW and partially burned 
area cannot all be recovered will be 
considered by BLM in the fair market 
value determination for the LBA tract. 
PRCC estimates that approximately 
200 million tons of coal will be 
produced from the NARO South LBA 
Tract as applied for. 


The NARO North LBA Tract is 
contiguous with the North 
Antelope / Rochelle Compiex and the 
NARO South LBA Tract is contiguous 
with both the North 
Antelope / Rochelle Complex and the 
Antelope Mine, which is operated by 
ACC. Portions of both tracts lic 
within the North Antelope/ Rochelle 
Complex’s current mining permit 
boundary (Figure 1-2). The area 
applied for is substantially similar to 
the adjacent mines for which detailed 
site-specific environmental data have 
been collected and for which 
environmental analyses have 
previously been prepared to secure 
the existing leases and the necessary 
mining permits 


The surface of the NARO North LBA 
Tract is owned by the United States of 
America and PRCC. The federally 
owned surface is part of the TBNG, 
administered by the USFS The 
surface of the NARO South LBA Tract 
is owned by PRCC, the Bridie Bit 
Ranch Company, and the Dilts 
brothers (John, Jerry, and Steve) 
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Current land uses of the tracts 
include grazing by domestic aninals 
and wildlife, oil and gas production, 
and recreation. 


If PRCC acquires federal coal leases 
for the NARO North and NARO South 
LBA Tracts, the coal resources would 
be mined to extend the life of the 
North Antelope/Rochelle Complex. 
The mining method would be a 
combination of truck and shovel and 
dragline, which are the mining 
methods currently in use at this 
mine. The coal would be used 
primarily for electric power 


generation. 


After mining, the land would be 
reclaimed for livestock grazing and 
wildlife use as is the current practice 
at the North § Antelope/Rochelle 
Complex. 


Little Thunder LBA Tract 


The Littl Thunder LBA Tract as 
applied for and the existing federal 
coal leases in the adjacent Black 
Thunder Mine are shown in Figure |- 
3. As applied for, the Little Thunder 
LBA Tract includes approximately 
3,449.3 acres and an estimated 479.3 
million tons of in-place coal reserves. 
Not all of the coal included in the 
tract 1s muineable, however For 
example, some of the coal included in 
the tract 1s located within the BNSF & 
UP railroad and Wyoming Highway 
450 ROWs. This coal will not be 
mined because it has been 
determined to be unsuitable for 
mining according to the coal leasing 
unsuitability criteria (43 CFR 3461), 
but it was included in the tract to 


allow maximum recovery of all the 
mineable coal adjacent to the ROWs. 
The fact that the coal within the 
ROWs cannot all be recovered will be 
considered by the BLM in the fair 
market value determination for the 
LBA tract. TBCC estimates that 
approximately 440 million tons of 
coal will be produced from the Little 
Thunder LBA Tract as applied for. 


The Little Thunder LBA Tract is 
contiguous with the Black Thunder 
Mine. A portion of the tract lies 
within the Black Thunder Mine's 
current mining permit boundary 
(Figure 1-3). The area applied for is 
substantially similar to the adjacent 
mine for which detailed site-specific 
environmental data have been 
collected and for which environmental 
analyses have previously been 
prepared to secure the existing leases 
and the necessary mining permit. 


The surface of the Little Thunder LBA 
Tract 1s owned by ALC (a wholly 
owned subsidiary of Arch Coal, Inc.), 
the Naomi M. Hopkins Trust, TBCC, 
and the United States of America. 
The federally owned surface is part of 
the TBNG, administered by the USFS. 
Current land uses of the tract include 
grazing by domestic animals and 
wildlife, oil and gas production, and 
recreation 


If ALC acquires a federal coal lease for 
these lands, the Little Thunder LBA 
Tract coal resources would be mined 
to extend the life of the Black 
Thunder Mine. The mining method 
would be a combination of truck and 
shovel and dragline, which are the 
mining methods currently in use at 
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this mine. The coal would be used 
primarily for electric power 
generation. 


After mining, the land would be 
reclaimed for livestock grazing and 
wildlife use as is the current practice 
at the Black Thunder Mine. 


West Roundup LBA Tract 


The West Roundup LBA Tract as 
applied for and the existing federal 
coal leases in the adjacent North 
Rochelle Mine are shown in Figure 1- 
4. As applied for, the West Roundup 
LBA Tract consists of two tracts 
separated by the North Rochelle Mine 
railroad spur and facilities and a 
county road (Reno Road). The two 
tracts include approximately 1,870.7 
acres and an estimated 173.2 million 
tons of in-place coal reserves. TCC 
estimates that approximately 155.9 
million tons of coal will be produced 
from the West Roundup LBA Tract as 
applied for assuming a recovery factor 
of 90 percent. 


The West Roundup LBA Tract is 
contiguous with both the North 
Rochelle Mine and the Black Thunder 
Mine, which is operated by TBCC. A 
portion of the tract lies within both 
the North Rochelle Mine’s and the 
Black Thunder Mine’s current mining 
permit boundaries (Figure 1-4). The 
area applied for is substantially 
similar to the adjacent mines for 
which detailed site-specific 
environmental data have been 
collected and for which environmental 
analyses have previously been 
prepared to secure the existing leases 
and the necessary mining permits. 


The surface of the West Roundup LBA 
Tract is owned by TCC, TBCC, and 
the United States of America. The 
federally owned surface is part of the 
TBNG, administered by the USFS. 
Current land uses of the tract include 
grazing by domestic animals and 
wildlife, oil and gas production, and 
recreation. 


If TCC acquires a federal coal lease 
for these lands, the West Roundup 
LBA Tract coal resources would be 
mined to extend the life of the North 
Rochelle Mine. The mining method 
would be a combination of truck and 
shovel and dragline, which are the 
mining methods currently in use at 
this mine. The coal would be used 
primarily for electric power 
generation. 


After mining, the land would be 
reclaimed for livestock grazing and 
wildlife use as is the current practice 
at the North Rochelle Mine. 


West Antelope LBA Tract 


The West Antelope LBA Tract as 
applied for and the existing federal 
coal leases in the aajacent Antelope 
Mine are shown in Figure 1-5. As 
applied for, the West Antelope LBA 
Tract includes approximately 3,542.2 
acres and an estimated 293.9 million 
tons of in-place coal reserves. Not all 
of the coal included in the tract is 
mineable, however. For both 
operational and environmental 
reasons, ACC’s approved mining plan 
avoids disturbing Antelope Creek and 
an adjacent buffer zone, so any coal 
reserves that are beneath Antelope 
Creek would not be recovered. No 
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disturbance except for haulroads and 
conveyor crossings are allowed within 
Antelope Mine’s Antelope Creek buffer 
zone without prior approval of the 
WDEQ/LOQD. Although it has not 
been determined to be unsuitable for 
mining according to the coal leasing 
unsuitability criteria (43 CFR 3461), 
this coal will not be mined; however, 
it was included in the tract to allow 
maximum recovery of the reserves 
adjacent to the Antelope Creek buffer 
zone. The fact that the coal within 
the buffer zone will not be mined will 
be considered by BLM in the fair 
market value determination for the 
LBA tract. ACC estimates that 
approximately 228.4 million tons of 
coal will be produced from the West 
Antelope LBA Tract as applied for. 


The West Antelope LBA Tract is 
contiguous with the Antelope Mine. A 
small portion of the tract lies within 
the Antelope Mine’s current mining 
permit boundary (Figure 1-5). The 
area applied for is substantially 
similar to the adjacent mine for which 
detailed site-specific environmental 
data have been collected and for 
which environmental analyses have 
previously been prepared to secure 
the existing leases and the necessary 
mining permits. 


The surface of the West Antelope LBA 
Tract is owned by ACC and Gene and 
Patricia Litton. Current land uses of 
the tract include grazing by domestic 
animals and wildlife and recreation. 


If ACC acquires a federal coal lease 
for these lands, the West Antelope 
LBA Tract coal resources would be 
mined to extend the life of the 


Antelope Mine. The mining method 
would be a combination of truck and 
shovel and dragline, which are the 
mining methods currently in use at 
this mine. The coal would be used 
primarily for electric power 
generation. 


After mining, the land would be 
reclaimed for livestock grazing and 
wildlife use as is the current practice 
at the Antelope Mine. 


1.1 Purpose and Need for Action 


BLM administers the federal coal 
leasing program under the Mineral 
Leasing Act of 1920. A federal coal 
lease grants the lessee the exclusive 
right to obtain a mining permit for, 
and to mine coal on, the leased tract 
subject to the terms of the lease, the 
mining permit, and applicable state 
and federal laws. Before a new lease 
can be mined, the lessee must obtain 
approval of a detailed mining and 
reclamation plan. 


In return for receiving a lease, a 
lessee must pay the federal 
government a bonus equal to the 
amount it bid at the time the lease 
sale was held (the bonus can be paid 
in five yearly installments), make 
annual rental payments to the federal 
government, and make _ royalty 
payments to the federal government 
when the coal is mined. Federal 
bonus, rental, and royalty payments 
are equally divided with the state in 
which the lease 1s located. 


The North § Antelope/Rochelle 
Complex, as currently permitted, 
includes 27,187 acres and originally 


1-14 CS South Powder River Basin Coal Draft EIS 


1.0 Introduction 


contained approximately 1,645.8 
million tons of mineable coal. As of 
January 1, 2002, PRCC had an 
estimated 952 million tons of in-place 
coal reserves remaining at the mine, 
and the company estimates that 
approximately 904.4 million tons of 
those remaining reserves are 
recoverable. PRCC’s currently 
approved (by WDEQ/AQD in August 
2001) air quality permit allows two 
alternative mining scenarios, both of 
which will require modification of the 
existing mine plan. One scenario 
permits a maximum of 105 million 
tons of coal per year to be mined 
(during years 2004 through 2006), 
while the other scenario permits a 
maximum of 84 million tons of coal 
per year to be mined (during years 
2002 through 2007). The mine 
produced approximately 68.9 million 
tons of coal in 1999, 70.8 million tons 
of coal in 2000 and 74.8 million tons 
of coal in 2001. Based upon a plan 
for increasing, then diminishing 
annual coal production over the life of 
the mine, PRCC estimates that the 
existing recoverable reserves at the 
North Antelope / Rochelle Complex will 
be depleted within approximately 12 
years at an average production rate of 
approximately 75 mmtpy (the annual 
production rate will range from 8.7 
mmtpy to 105 mmtpy). The company 
has applied for the coal reserves in 
the NARO North and NARO South 
LBA Tracts in order to increase 
average annual coal production and 
to extend the life of the North 
Antelope/Rochelle Complex. 
According to the most recent 
information from PRCC, beginning 
year 2002 they plan to produce an 
average of approximately 90 mmtpy 


for 16 years if they acquire the two 
NARO LBA Tracts (the annual 
production rate would range between 
26 mmtpy and 105 mmtpy). Thus, 
acquiring these new leases would 
enable them to increase their average 
annual coal production by 
approximately 15 million tons and 
production life by four years. If the 
LBA tracts are leased to PRCC as 
maintenance tracts, the permit area 
for the adjacent mine would have to 
be amended to include the new lease 
areas before they could be disturbed. 
This process takes several years to 
complete. PRCC is applying for 
federal coal reserves now so that they 
can complete the permitting process 
in time to mine the new federal 
reserves in a logical progression as 
existing reserves are depleted. 


The Black Thunder Mine, as currently 
permitted, includes 21,238 acres and 
originally contained approximately 
1,494.5 million tons of mineable 
federal coal reserves. As of January 
1, 2002, TBCC had an estimated 
968.7 million tons of in-place coal 
reserves remaining at the mine, and 
the company estimates. that 
approximately 920.3 million tons of 
those remaining reserves are 
recoverable. TBCC’s” currently 
approved (by WDEQ/AQD in July 
1999) air quality permit allows up to 
100 million tons of coal per year to be 
mined through year 2027. The mine 
produced approximately 48.7 millon 
tons of coal in 1999, 60.1 million tons 
of coal in 2000 and 67.6 million tons 
of coal in 2001. Based upon 
diminishing annual coal production 
over the life of the mine, TBCC 
estimates that the existing 
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recoverable reserves at the Black 
Thunder Mine will be depleted within 
approximately 24 years at an average 
production rate of approximately 38.3 
mmtpy (the annual production rate 
will range between 9.0 mmtpy and 
68.5 mmtpy). The company has 
applied for the coal reserves in the 
Little Thunder LBA Tract in order to 
increase annual coal production and 
to extend the life of the Black 
Thunder Mine. According to the most 
recent information from TBCC, 
beginning year 2002 they plan to 
produce an average of approximately 
42.5 mmtpy for 32 years if they 
acquire a lease for the Little Thunder 
LBA Tract (the annual production 
rate would range between 10.5 
mmtpy and 68.5 mmtpy). Thus 
acquiring the new lease would enable 
them to increase their average annual 
coal production by approximately 4.2 
million tons and production life by 
eight years. If the LBA tract is leased 
to ALC as a maintenance tract, the 
permit area for the adjacent mine 
would have to be amended to include 
the new lease area before it could be 
disturbed. This process takes several 
years to complete. ALC is applying 
for federal coal reserves now so that 
they can negotiate new contracts and 
then complete the permitting process 
in time to meet anticipated new 
contract requirements. 


The North Rochelle Mine, as currently 
permitted, includes 7,042 acres and 
originally contained approximately 
337 million tons of mineable coal. As 
of January 1, 2002, TCC had an 
estimated 283 million tons of in-place 
coal reserves remaining at the mine, 
and the company estimates that 


approximately 255 million tons of 
those remaining reserves are 
recoverable. TCC’s currently 
approved (by WDEQ/AQD in May 
2000) air quality permit allows up to 
35 million tons of coal per year to be 
mined through year 2018. The mine 
produced approximately 8.2 million 
tons of coal in 1999, 17.2 million tons 
of coal in 2000 and 23.9 million tons 
of coal in 2001. Based upon 
increasing annual coal production 
over the life of the mine, TCC 
currently estimates that the existing 
recoverable reserves at the North 
Rochelle Mine will be depleted within 
approximately seven years at an 
average production rate of 
approximately 35 mmtpy. The 
company has applied for the coal 
reserves in the West Roundup LBA 
Tract in order to extend the life of the 
North Rochelle Mine. According to 
the most recent information from 
TCC, beginning year 2002 they plan 
to produce an average of 
approximately 35 mmtpy for 11.8 
years if they acquire a lease for the 
West Roundup LBA Tract. Thus 
acquiring the new lease would enable 
them to increase their productive life 
by 4.5 years. If the LBA trac! is 
leased to TCC as a maintenance tract, 
the permit area for the adjacent mine 
would have to be amended to include 
the new lease area before it could be 
disturbed. This process takes several 
years to complete. TCC is applying 
for federal coal reserves now so that 
they can negotiate new contracts and 
then complete the permitting process 
in time to meet anticipated new 
contract requirements. 
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The Antelope Mine, as currently 
permitted, includes 10,848.6 acres 
and originally contained 
approximately 554.8 million tons of 
mineable coal. As of January 1, 
2002, ACC had an estimated 373.4 
million tons of mineable coal reserves 
remaining at the mine, and the 
company estimates’ that 
approximately 347.3 million tons of 
those remaining reserves are 
recoverable. ACC’s currently 
approved (by WDEQ/AQD in April 
200 1) air quality permit allows up to 
32 million tons of coal per year to be 
mined through year 2017. The mine 
produced approximately 22.7 million 
tons of coal in 1999, 23 million tons 
of coal in 2000 and 24.6 million tons 
of coal in 2001. Based upon 
diminishing annual coal production 
over the life of the mine, ACC 
estimates that the existing 
recoverable reserves at the Antelope 
Mine will be depleted within 
approximately 25 years at an average 
production rate of approximately 13.9 
mmtpy. The company has apolied for 
the coal reserves in the West Antelope 
LBA Tract in order to increase 
average annual coal production by 
9.1 million tons, but they do not plan 
to prolong the expected mine life 
beyond 2026. According to the most 
recent information from ACC, 
beginning year 2002 they plan to 
produce an average of approximately 
23 mmtpy for 25 years with a 
maximum of 32 mmtpy if they 
acquire a lease for the West Antelope 
LBA Tract. If the LBA tract is leased 
to ACC as a maintenance tract, the 
permit area for the adjacent mine 
would have to be amended to include 
the new lease area before it could be 


disturbed. This process takes several 
years to complete. ACC is applying 
for federal coal reserves now so that 
they can negotiate new contracts and 
then complete the permitting process 
in time to meet anticipated new 
contract requirements. 


This EIS analyzes the environmental 
impacts of issuing federal coal leases 
and mining the federal coal in the 
NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope lease applications as 
required by NEPA and associated 
rules and guidelines. A decision to 
hold a competitive sale and issue a 
lease for the lands in any of these 
applications is a prerequisite for 
mining but it is not the enabling 
action that would allow mining to 
begin. The BLM does not authorize 
mining operations by issuing a lease. 
After a lease has been issued but 
prior to mine development, the lessee 
must file a permit application 
package with the WDEQ/LOD and 
OSM for a surface mining permit and 
approval of the MLA mining plan. An 
analysis of a detailed site-specific 
mining and reclamation plan occurs 
at that time. Authorities § and 
responsibilities of the BLM and other 
concerned regulatory agencies are 
described in the following sections. 


1.2 Regulatory Authority and 
Responsibility 


The coal lease applications filed by 
PRCC, ALC, TCC, and ACC were 
submitted and will be processed and 
evaluated under the following 
authorities: 
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¢ MLA, as amended; 

¢ the Multiple-Use Sustained 
Yield Act of 1960; 

NEPA; 

FCLAA; 

FLPMA; and 

SMCRA. 


The BLM is the lead agency 
responsible for leasing federal coal 
lands under the MLA as amended by 
FCLAA and is also responsible for 
preparation of this EIS to evaluate the 
potential environmental impacts of 
issuing each coal lease. For each of 
the coal lease applications included in 
this analysis (the NARO North, NARO 
South, Littl Thunder, West 
Roundup, and West Antelope lease 
applications), the BLM must decide 
whether to hold a competitive, sealed- 
bid lease sale for the tract as applied 
for, hold a competitive sealed-bid 
lease sale for a modified tract, or 
reject the current lease application 
and not offer the tract for sale at this 
time. 


The tracts proposed for leasing are 
within an area that has been included 
in several EIS planning documents, 
including the BLM Approved Resource 
Management Plan for Public Lands 
Administered by the Bureau of Land 
Management Buffalo Field Office (BLM 
2001a) |jan update of the Buffalo 
Resource Area Resource Management 
Plan (BLM 1985a)| and the BLM Platte 
River Resource Area Resource 
Management Plan ‘BLM 1985b). 
Federal surface lands managed by the 
USFS are included in the NARO 
North, Littl Thunder, and West 
Rouridup LBA Tracts. These lands 
are within the area evaluated in the 


USFS Medicine Bow National Forest 
and Thunder Basin National 
Grassland Land and Resource 
Management Plan (USFS 1985) and 
the Final EIS for the Northern Great 
Plains Management Plans Revision for 
Thunder Basin National Grassland 
(USFS 2002a). As a result, the USFS 
iS a Cooperating agency on this EIS 
and USFS consent will be required 
before a lease sale can be held for 
each of these three tracts. 


OSM is a cooperating agency on this 
EIS. After a coal lease is issued, 
SMCRA_ gives OSM primary 
responsibility to administer programs 
that regulate surface coal mining 
operations and the surface effects of 
underground coal mining operations. 
Pursuant to Section 503 of SMCRA, 
the WDEQ developed, and in 
November 1980 the Secretary of the 
Interior approved, a permanent 
program authorizing WDEQ to 
regulate surface coal mining 
operations and surface effects of 
underground mining on nonfederal 
lands within the state of Wyoming. In 
January 1987, pursuant to Section 
523(c) of SMCRA, WDEQ entered into 
a cooperative agreement with the 
Secretary of the Interior authorizing 
WDEQ to regulate surface coal 
mining operations and surface effects 
of underground mining on federal 
lands within the state. 


Pursuant to the cooperative 
agreement, a federal coal lease holder 
in Wyoming must submit a permit 
application package to OSM and 
WDEQ/LQD for any proposed coal 
mining and reclamation operations on 
federal lands in the = state 
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WDEQ/LQOD reviews the permit 
application package to insure the 
permit application complies with the 
permitting requirements and the coal 
mining operation will meet the 
performance standards of the 
approved Wyoming program. OSM, 
BLM, and other federal agencies 
review the permit application package 
to insure it complies with the terms of 
the coal lease, the MLA, NEPA, and 
other federal laws and their attendant 
regulations. If the permit application 
package does comply, WDEQ issues 
the applicant a permit to conduct coal 
mining operations. OSM recom- 
mends approval, approval with 
conditions, or disapproval of the MLA 
mining plan to the Assistant 
Secretary of the Interior, Land and 
Minerals Management. Before the 
MLA mining plan can be approved, 
the BLM must concur with this 
recommendation. USFS must also 
concur if USFS lands are included. 


If a proposed LBA tract is leased to an 
existing mine, the lessee is required 
to revise its coal mining permit prior 
to mining the coal, following the 
processes outlined above. As a part 
of that process, a new mining and 
reclamation plan would be developed 
showing how the lands in each LBA 
tract that is leased would be mined 
and reclaimed. The revised permit 
area would be larger than the revised 
lease area in order to allow for 
disturbances outside the actual coal 
removal areas for such purposes as 
overstripping, matching to 
undisturbed topography, constructing 
flood control and sediment control 
facilities, and related = activities 
Specific impacts which would occur 


during the mining and reclamation of 
the LBA tract would be addressed in 
the mining and reclamation plans, 
and specific mitigation measures for 
anticipated impacts would be 
described in detail at that time. 


WDEQ enforces the performance 
standards and permit requirements 
for reclamation during a mine's 
operation and has primary authority 
in environmental emergencies. OSM 
retains oversight responsibility for 
this enforcement. BLM and USFS 
have authority in those emergency 
situations where WDEQ or OSM 
cannot act before environmental 
harm and damage occurs. 


Appendix A presents other federal 
and state permitting requirements 
that must be satisfied to mine these 
LBA tracts. 


BLM also has the responsibility to 
consult with and obtain the 
comments of other state or federal 
agencies which have jurisdiction by 
law or special expertise with respect 
to potential environmental impacts. 


1.3 Relationship to BLM Policies, 
Plans, and Programs 


in addition to the federal acts listed 
under Section 1.2, guidance and 
reguiations for managing and 
administering public lands, including 
the federal coal lands in the PRCC, 
ALC, TCC, and ACC applications, are 
set forth in 40 CFR 1500 (Protection 
of Envirenment), 43 CFR 1601 
(Planning, Programming, Budgcting), 
and 43 CFR 3400 (Coal Management) 
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Specific guidance for processing 
applications follow BLM Manual 
3420, Competitive Coal Leasing (BLM 
1989) and the 1991 Powder River 
Regional Coal Team Operational 
Guidelines For Coal Lease-By- 
Applications (BLM 1991). The 
National Environmental Policy Act 
Handbook (BLM 1988) has been 
followed in developing this EIS. 


As put forth in Executive Order 
13212, dated May 18, 2001, all BLM 
decisions must take into 
consideration adverse impacts on the 
President's National Energy Policy. 
According to BLM instruction 
Memorandum No. 2002-053, dated 
December 12, 2001, it is BLM policy 
to prepare a “Statement of Adverse 
Energy Impact” whenever a BLM 
decision or action will have a direct or 
indirect adverse impact on energy 
development, production, supp'y or 
distribution. If there is no adverse 
impact, no Statement needs to be 
prepared. However, the ROD must 
note this fact. 


The Proposed Actions, to lease 
federally-owned coal, would have no 
adverse energy impact. The No 
Action Alternatives, rejection of the 
lease applications, could adversely 
affect energy production if it results 
in any one of the LBA tracts never 
being mined or if there is a long delay 
in mining the coal. If the No Action 
Alternative is selected by BLM for any 
one of the LBA tracts, the ROD will 
have to contain a Statement of 
Adverse Energy Impact which will 
address the following 


* rationale why the coal lease 
cannot coexist with other uses 
of the land; 

¢ alternatives considered in 
adoption of the No Action 
Alternative; and 

* a qualitative judgement of the 
impacts of the decision in 
regards to production lost as 
well as steps taken to offset the 
loss. 


1.4 Conformance with Existing 
Land Use Plans 


FCLAA requires that lands considered 
for leasing be included in a 
comprehensive land use plan and 
that leasing decisions be compatible 
with that plan. The BLM Approved 
Resource Management Pian for Public 
Lands Administered by the Bureau of 
Land Management Buffalo Field Office 
(BLM 2001a) \jan update of the 
Buffalo Resource Area Resource 
Management Plan (BLM 1985a)| 
governs and addresses the leasing of 
federal coal in Campbell County, and 
the BLM Platte River Resource Area 
Resource Management Plan (BLM 
1985b) governs the management of 
the BLM-administered lands and 
minerals in Converse County. The 
current land and _ resource 
management plan for the TBNG 
governs the management of USFS 
(public) lands in Campbell and 
Converse Counties, Wyoming. The 
USFS completed the USFS Medicine 
Bow National Forest and Thunder 
Basin National Grassland Land and 
Resource Management Plan in 1985 
(USFS 1985). The Final EIS for the 
Northern Great Plains Management 
Plans Rewsion for the Thunder Basin 
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National Grassland (USFS 2002a) and 
the Land and Resource Management 
Plan for the Thunder Basin National 
Grassland (USFS 2001) address 
revisions to the 1985 TBNG LRMP. 
The Final EIS and Land and Resource 
Management Plans Revision Record of 
Decision for the Thunder Basin 
National Grassland was signed on 
July 31, 2002. 


Coal land use planning involves four 
planning screens to determine 
whether the subject coal is acceptable 
for further lease consideration. The 
four coal screens are: 


¢ development potential of the 
coal lands; 

* unsuitability 
epplication; 

* multiple land use decisions that 
climinate federal coal deposits; 
and 

* surface owner consultation. 


criteria 


Only those federal coal lands that 
pass these screens are given further 
consideration for leasing. These coal 
screens were applied to federal coal 
lands in Campbell and Converse 
Counties in the carly 1980s by the 
BLM and USFS. The results were 
published in the BLM Buffalo RMP, 
the Platte River RMP, and the TBNG 
LRMP in 1985. The five LBA tracts 
considered in this EIS are located in 
the area covered by the USFS 
screening analysis published in the 
TBNG LRMP in 1985. In 1993, BLM, 
USFS, and USFWS began the process 
of reapplying these screens to federal 
coal lands in Campbell, Converse and 
Sheridan Counties. The results of 
this analysis are included as 


Appendix D in the Approved Resource 
Management Plan for Public Lands 
Admunistered by the Bureau of Land 
Management Buffalo Fieid Office (BLM 
2001la) and can be viewed on the 
Wyoming BLM website at <http:/ / 
www.wy.blm.gov> in the NEPA 
documents section. 


A coal tract that is acceptable for 
further consideration for leasing must 
be located within areas that have 
been determined to have coal 
development potential. The lands in 
these coal lease applications are 
within the area identified as having 
coal development potential by the 
BLM and the USFS in the coal 
screening analyses published in both 
the 1985 and 2001 BLM planning 
documents. 


The coal mining unsuitability criteria 
listed in the federal coal management 
reguiations (43 CFR 346') have been 
applied to high to morlerate coal 
development potential lands in the 
Wyoming PRB. Appendix B of this 
EIS summarizes the unsuitability 
criteria, describes the general findings 
for the 1985 BLM Buffalo and Platte 
River RMPs, the 1985 TBNG LRMP, 
the 2001 BLM Approved Resource 
Management Plan for Public Lands 
Administered by the Bureau of Land 
Management Buffalo Field Office (BLM 
200 1a}, and the 2002 USFS Final EIS 
for the Northern Great Plains 
Management Plans Remsion for 
Thunder Basin National Grassland 
{USFS 2002a) and presents a 
validation of these findings for the 
NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts 
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As indicated in Appendix B, no lands 
in the NARO North or West Antelope 
LBA Tracts have been found to be 
unsuitable for mining. The lands in 
the NARO South LBA Tract within the 
BNSF & UP railroad ROW, and the 
lands in the Little Thunder LBA Tract 
within the BNSF & UP railroad and 
Highway 450 ROWs have been found 
to be unsuitable for mining under 
Unsuitability Criteria Numbers 2 and 
3. USFS has determined that lands 
under a USFS special use permit for 
ancillary facilities at the North 
Rochelle Mine are unsuitable for 
mining under Unsuitability Criterion 
Number 2 (USFS 2002a). TCC did 
not include these lands in their 
application for the West Roundup 
LBA Tract, but BLM is considering 
leasing a tract that would include 
these lands as an alternative to the 
tract as applied for. Although the 
lands described above have been 
determined to be unsuitable for 
mining, they would be included in the 
LBA tracts to allow recovery of all the 
mineable coal outside of the railroad 
and highway ROWs, associated buffer 
zones, and the USFS special use 
permit for ancillary facilities at the 
North Rochelle Mine and to comply 
with the coal leasing regulations, 
which do not allow leasing in less 
than 10-acre aliquot parts A 
Stipulation stating that no mining 
activity may be condurted in the 
portion of the leases within the BNSF 
& UP railroad and Highway 450 
ROWs and USFS special use permit 
will be attached if leases are issucd 
for these tracts. The exclusion of the 
coal underiving the railroad and 
highway ROWs and USFS special use 
permit from mining activity by lease 


stipulation honors the finding of 
unsuitability for mining under 
Unsuitability Criteria Numbers 2 and 
3 for the BNSF & UP railroad and 
Highway 450 ROWs and USFS special 
use permit for ancillary facilities at 
the North Rochelle Mine. 


Surface owner consultation was 
completed during the preparation of 
coal screening analyses published in 
the 1985 and 2001 RMPs and LRMPs. 
Qualified private surface owners in 
the Gillette coal development 
potential area were provided the 
opportunity to express their 
preference for or against surface 
mining of federal coal under their 
private surface estate during both 
these screenings (see Chapter 7 for a 
definition of a “qualified surface 
owner’). The current surface 
ownership of the NARO North, NARO 
South, Littl Thunder, West 
Roundup, and West Antelope LBA 
Tracts is discussed in Section 1.0 of 
this chapter and in Section 3.11. For 
each tract that is offered for sale, 
BLM will review the current surface 
ownership in the tracts, and any 
private surface owners who are 
determined to be qualified will be 
consulted pror to holding the lease 
sale 


As part of the coal planning for the 
1985 BLM Buffalo and Platte River 
RMPs and the 1985 TBNG LRMP, a 
multiple land use conflict analysis 
was completed to identify and 
“cliiminate additional coal deposns 
from further consideration for leasing 
to protect resource values of a locally 
important or unique nature not 
included in the unsuitability criteria,” 
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in accordance with «3 CFR 3420.1- 
4e(3). The 1985 multiple use conflict 
evaluation in the BLM Buffalo RMP 
identified approximately 221,000 
acres within Campbell, Shendan, and 
Johnson Counties that were 
potentially affected by multiple use 
conflicts in four categories (producing 
oll and gas ficlds, communitics, 
recreation and public purpose 
facilities, and cultural resources). 
The multiple use conflict evaluation 
referenced in the 1985 TBNG LRMP 
determined that there were no 
multiple use conflicts that were 
significant enough to require any 
lands to be withdrawn from leasing 
consideration in the area covered by 
the USFS screening analysis. The 
1985 BLM Platte River RMP relied on 
the 1985 TBNG LRMP analysis as the 
basis for coal planning. As discussed 
above, the NARO North, NARO South, 
Little Thunder, West Roundup, and 
West Antelope LBA Tracts are located 
within the 1985 TBNG LRMP analysis 
area 


No additional lands were specifically 
identified as potentially affected by 
multiple use conflicts in the multiple 
use analysis referenced in the 2001 
Approved Resource Management Plan 
for Public Lands Administered by the 
Bureau of Land Management Buffalo 
Field Office (BLM 2001a) and the 
2002 Final EIS for the Northern Great 
Plains Management Plans Revision for 
Thunder Bast National Grassland 
(USFS 2002a) 


The 1985 BLM Buffalo RMP 
addressed coal and oi and gas 
development conflicts in two planning 
Decision MM-4 


fecisaions 


recommended authorizing oi! and gas 
drilling on coal leases only where 
drilling would not conflict with coal 
mining, and Decision MM-5 
recommended deferring coal Icasing 
in producing oil and gas fields until 
coal development would not interfere 
with economic recovery of the oil and 
gas resource, as determined on a case 
by case basis. An EIS which will be 
used to update the Buffalo RMP with 
respect to oil and gas development is 
currently in progress. The Draft EIS 
and Draft Planning Amendment for the 
Powder Rwer Basin Oil and Gas 
Project was published in early 2002 
(BLM 2002a). Decision M-2 in the 
1985 BLM Platte River RMP included 
simmilar decisions to those in the 1985 
BLM Buffalo RMP. The BLM Casper 
Field Office is currently initiating an 
update of the 1985 BLM Platte River 
RMP. The 1985 TBNG LRMP deferred 
mineral leasing decisions to the 
Department of Interior. The multiple 
use analysis published in the 2001 
BLM Buffalo RMP update did not 
recommend changes to the cxisting 
1985 RMP and LRMP decisions 
related to mineral development 
conflicts for cither the BLM or the 
USFS 


As indicated in Section 1.0 of this 
EIS, the PRRCT reviewed the lease 
applications included in this EIS ata 
public meeting on October 25, 2000, 
in Chevenne, Wyoming At that 
mecting the PRRCT heard 
presentations from representatives of 
some of the oil and gas lessees who 
rught be affected by leasing the tracts 
included in this analysis regarding 
deterring leasing the federal coal in 
these tracts unti!]) the CBM is 
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recovered. The PRRCT recommended 
that the BLM proceed with leasing 
these tracts. The BLM has followed 
the PRRCT’s recommendation 
regarding processing the applications 
for the NARO North, NARO South, 
Littl Thunder, West Roundup, and 
West Antelope LBA Tracts. 


CBM wells presently exist or have 
been proposed in and around the LBA 
tracts in the General Analysis Area 
(see Mineral Resources discussion in 
Section 3.3). BLM has also identified 
federal oil and gas leases and 
corresponding lessees within existing 
coal leases and coal lease application 
areas. Those oil and gas lessees have 
been and are being contacted and 
encouraged to develop and recover 
the CBM resources prior to coal 
mining. This approach is consistent 
with BLM’s policy on_ conflicts 
between coal and CBM development, 
which 1s explained in BLM Instruction 
Memorandum No. 2000-081. BLM’s 
policy is to optimize the recovery of 
both resources and ensure that the 
public receives a reasonable return. 


In summary, all of the lands in the 
PRCC, ALC, TCC, and ACC coal lease 
applications have been subjected to 
the four coal planning screens and 
determined acceptable for further 
lease consideration. Thus, a decision 
to lease the federal coal lands in this 
application would be in conformance 
with the existing management plans 
for the BLM and USFS 


15 Consultation and 
Coordination 


Initial Involvement 


BLM received the NARO North and 
NARO South coal lease applications 
on March 10, 2000, the Little 
Thunder coal lease application on 
March 23, 2000, the West Roundup 
coal lease application on July 28, 
2000, and the West Anteiope coal 
lease application on September 12, 
2000. The applications were initiallv 
reviewed by the BLM, Wyoming State 
Office, Division of Mineral and Lands 
Authorization. The BLM ruled that 
these applications and lands involved 
met the requirements of regulations 
governing coal leasing on application 
(43 CFR 3425). 


The BLM Wyoming State Director 
notified the Governor of Wyoming on 
April 5, 2000, that PRCC had filed a 
lease application with BLM for the 
NARO North and NARO South LBA 
Tracts. The BLM Wyoming State 
Director notified the Governor of 
Wyoming on April 15, 2000 that ALC 
filed a lease application with BLM for 
the Little Thunder LBA Tract. The 
BLM Wyoming State Director notified 
the Governor of Wyoming on August 
24, 2000 that TCC filed a lease 
application with BLM for the West 
Roundup LBA Tract. The BLM 
Wyoming State Director notified the 
Governor of Wyoming on October 3, 
2000 that ACC filed a_ lease 
application with BLM for the West 
Antelope LBA Tract. A notice 
announcing the receipt of the PRCC, 
ALC and TCC coal lease applications 
published in the Federal Register on 
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September 12, 2000 served as public 
notice that the PRCC, ALC, and TCC 
coal lease applications had been 
received. Copies were sent to voting 
and nonvoting members of ihe 
PRRCT, including the governors of 
Wyoming and Montana, the Northern 
Cheyenne Tribe, the Crow Tribal 
Council, the USFS, OSM, USFWS, 
National Park Service, and U.S. 
Geological Survey. 


The PRRCT reviewed all four lease 
applications at a public meeting held 
on October 25, 2000, in Cheyenne, 
Wyoming. Each of the applicants 
presented information about their 
existing mine and pending lease 
application to the PRRCT at that 
meeting. The PRRCT recommended 
that the BLM continue to process all 
four lease applications. The major 
steps in processing an LBA are shown 
in Appendix C. 


The BLM published a Notice of Intent 
to Prepare an Environmental Impact 
Statement and Notice of Scoping in 
the Federal Register on October 3, 
2001 and in the Gillette News Record 
on September 25, 2001 and October 
2, 2001. The publications served as 
public notice that the ACC coal lease 
application had been received, 
announced the time and location of a 
public scoping meeting, and 
requested public comment on all four 
applications. Letters requesting 
public comment and announcing the 
time and location of the public 
scoping meeting were mailed to all 
parties on the distribution list in 
September, 2001. 


A public scoping meeting was held on 
October 10, 2001 in Gillette, 
Wyoming. At the public meeting, 
PRCC, TBCC, TCC, and ACC 
personnel orally presented 
information about their mines and 
their needs for the coal. The 
presentation was followed by a 
question and answer period, during 
which one oral comment was made. 
The scoping period extended from 
October 1 through October 31, 2001, 
during which time BLM received 12 
written comments. 


Chapter 5 provides a list of other 
federal, state, and local governmental 
agencies that were consulted in 
preparation of this EIS and the 
distribution list for this EIS. 


Issues and Concerns 


Issues and concerns expressed by the 
public and government agencies 
relating to the PRCC, ALC, TCC, and 
ACC conl lease applications and 
previous coal lease applications 
included: 


* potential conflicts with existing 
conventional oil and = gas 
development and existing and 
proposed CBM development; 

* cumulative impacts of mineral 
development to all other 
resources; 

° vaidity and 
resource data; 

¢ public access; 

* potential impacts to threatened 
and endangered species and 
other species of concern; 


currency oof 
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* potential surface and 


groundwater quality and 
quantity impacts; 
* potential impacts of and 


possible mitigation for nitrogen 
oxide emissions resulting from 
blasting of coal and overburden; 

¢ the need to include reasonably 
foreseeable actions such as the 
construction and operation of 
the DM&E railroad and power 
plants in the cumulative 
analysis; 

e the need to address increasing 
coal production in the Powder 
River Basin in the cumulative 
analysis; 

* potential impacts on cultural 
and paleontological resources; 

¢ wetland impacts; and 

¢ short- and long-term impacts on 
fish and wildlife. 


Draft EIS 


Parties on the distribution list are 
being sent copies of this DEIS, and 
copies are being made available for 
review at the BLM offices in Casper 
and Cheyenne. 


Due to the amount of information 
available on these tracts, a separate 
document enutled Supplementary 
Information on the Affected 
Environment in the General Analysis 
Area for the South Powder River 
Basin Coal EIS has been prepared 
and is being made available on 
request. This supplementary 
document provides more detailed 
information on the _ affected 


environment in each tract. 


A notice announcing the availability 
of the DEIS will be published in the 
Federal Register by the EPA. The 
BLM will publish a Notice of 
Availability / Notice of Public Hearing 
in the Federal Register. A 60-day 
comment period on the DEIS will 
commence with publication of the 
EPA Notice of Availability. The BLM 
Federal Register notice will announce 
the date and tim«: of a public hearing 
and will be used to solicit public 
comments on the DEIS and on the 
fair market value, the maximum 
economic recovery, and the proposed 
competitive sale of coal from the five 
LBA tracts. A formal public hearing 
will be held during the 60-day 
comment period. 


Final EIS and Future Involvement 


All substantive comments received on 
the DEIS will be included, with 
agency responses, in the FEIS. 
Availability of the FEIS will be 
published in the Federal Register by 
the BLM and the EPA. After a 30-day 
availability period, BLM will make a 
separate decision to hold or not to 
hold a competitive lease sale for each 
of the federal coal in these five tracts. 
A public ROD for each of the tracts 
will be mailed to parties on the 
mailing list and others who 
commented on these LBAs during the 
NEPA process. The public and/or the 
applicants can appeal the BLM 
decision to hold or not to hold a 
competitive sale and issue a lease for 
any of the five tracts. The BLM 
decision must be appealed within 30 
days after it is signed. The decision 
can be implemented at that time if no 
appeal is received. If competitive 
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lease sales are held, the lease sales 
will follow the procedures set forth in 
43 CFR 3422, 43 CFR 3425, and BLM 
Handbook H-3420-1, Competitive 
Coal Leasing (BLM 19839). 


Department of Justice 
Consultation 


After each competitive coal lease sale, 
but prior to issuance of a lease, the 
BLM will solicit the opinion of the 
Department of Justice on whether the 
planned lease issuance creates a 
Situation inconsistent with federal 
antitrust laws. The Department of 
Justice is allowed 30 days to make 
this determination. If the 
Department of Justice has not 
responded in writing within the 30 
days, the BLM can proceed with 
issuance of the lease. 
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2.0 PROPOSED ACTION AND 
ALTERNATIVES 


This chapter describes the Proposed 
Action and alternatives to this action 
for each of the five LBA’ tracts being 
evaluated in this EIS. The five LBA 
tracts are the NARO North and NARO 
South LBA Tracts as applied for by 
PRCC, the Little Thunder LBA Tract 
as applied for by ALC, the West 
Roundup LBA Tract as applied for by 
TCC, and the West Antelope LBA 
Tract as applied for by ACC. For each 
tract, the Proposed Action is to hold a 
separate competitive lease sale and 
issue a separate lease for the federal 
coal lands included in the tract. The 
No Action Alternative (Alternative 1) 
for each tract is to reject the lease 
application for that tract and not offer 
that tract for competitive sale at this 
tume. Alternatives 2 and 3 evaluate 
alternate tract configurations 
considered by BLM. Under 
Alternatives 2 and 3, separate 
competitive sales would be held and 
leases issued for federal coal lands 
included in one or more of the five 
LBA tracts as modified by the BLM. 


Other alternatives considered but not 
analyzed in detail include : 


¢ holding a competitive lease sale 
and issuing a lease for federal 
coal lands included in one or 
more of the five LBA tracts (as 
applied for or as modified by 
BLM), with the assumption 
that one or more of the tracts 


Refer to page xu for a list of abbreviations 
and acronyms used in this document 


would be developed as a new 
mine (Alternative 4); and 


¢ delaying the sale of one or more 
of the five LBA tracts as applied 
for to wait for possible higher 
coal prices and/or to allow 
recovery of the CBM resources 
in the tract pnor to mining 
(Alternative 5). Under this 
alternative, it is assumed that 
one or more of the five LBA 
tracts could be developed later 
as a maintenance tract or a 
new start mine, depending on 
how long the sale was delayed. 


Under each Proposed Action, a tract 
would be offered for lease as applied 
for at a separate, sealed-bid, 
competitive lease sale, subject to 
standard and _ special lease 
stipulations developed for the PRB 
and that tract. The boundaries of 
each tract would be consistent with 
the tract configuration proposed by 
each applicant. For each tract, the 
Proposed Action assumes that the 
applicant for that tract would be the 
successful bidder on that tract and 
that each tract would be mined as a 
maintenance lease for an existing 
mine 


The No Action Alternative for each 
tract assumes that the application for 
that tract would be rejected, the tract 
would not be offered for competitive 
sale, and the coal contained within 
the tract would not be mined as 
proposed. The No Action Alternative 
assumes that rejection of an 
application would not affect currently 
permitted mining activitics on 


cxisting leases at anv of the @ . ne 
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mines and would not preclude an 
application to lease any rejected tract 
in the future. Portions of the surface 
of each of the LBA tracts would 
probably be disturbed due to 
overstripping to allow coal to be 
removed from the adjacent, existing 
leases. 


Under Alternatives 2 and 3, BLM has 
evaluated the unleased federal coal 
included in and adjacent to each LBA 
tract and is considering offering a 
larger or smaller tract for competitive 
sale, based on that evaluation. The 
alternate tract configurations 
analyzed vary for each tract. No 
alternate tract configurations were 
identified for the NARO North LBA 
Tract. For each of the other four LBA 
Tracts, BLM identified two additional 
tract configurations to analyze. 


LBA tracts are nominated for leasing 
by companies with an interest in 
acquiring them but, as discussed in 
Chapter 1, the LBA process is, by law 
and regulation, an open, public, 
competitive sealed-bid process. If a 
tract 1s offered for lease, the applicant 
for that tract may or may not be the 
high bidder when the lease sale is 
held 


For cach tract, if a decision is made 
to hold a separate competitive lease 
sale and there is a successful bidder, 
a detailed mining and reclamation 
plan must be developed by the 
successful bidder and approved 
before mining can begin on that tract 
As discussed in Section 1.2, each 
mining and reclamation plan would 
undergo detailed review by state and 
federal agencies as part of the 


approval process. Those plans could 
potentially differ from the plans used 
to analyze the impacts of the 
Proposed Action and Alternatives 2 
and 3 in this EIS, but the differences 
would not be expected to significantly 
change the impacts described here. 
These differences would typically be 
related to the details of mining and 
reclaiming the tracts but major 
factors like tons of coal mined, yards 
of overburden removed, acres 
disturbed, etc. would not be 
significantly different from the plans 
used in this analysis. 


An estimate of the coal included in 
each tract provided by the applicant 
is given in the following descriptions 
of the Proposed Action and 
alternatives for each tract. BLM will 
independently evaluate the volume 
and average quality of the coal 
resources included in each tract 
offered for sale as part of the fair 
market value determination process. 
BLM’s estimate of the recoverable 
federal coal reserves and average 
quality oi the coal included in each 
tract will be published in the sale 
notice for each tract that 1s offered for 
sale. Some general coal quality 
information in the area of the LBA 
Tracts considered in this EIS is 
included in Section 3.3 of this 
document. 


Under the Proposed Action and the 
alternatives for each tract it 1s 
assumed that an area larger than the 
tract would have to be disturbed in 
order to recover all of the coal in that 
tract. The disturbances outside the 
coal removal area would be due to 
activities like overstripping, matching 


South Powder River Basin Coal Draft EIS 


2-2 ¥3 


2.0 Proposed Action and Alternatives 


undisturbed topography, and 
construction of flood control and 
sediment control structures. 


Hazardous and Solid Waste 


Under all of the Proposed Actions and 
alternatives, the procedures and 
requirements for handling of 
hazardous and solid wastes would be 
the same as the procedures and 
requirements for the existing mining 
operations. Solid waste that is 
produced at the existing North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope Mines consists of floor 
sweepings, shop rags, lubricant 
containers, welding rod ends, metal 
shavings, worn tires, packing 
material, used filters, and office and 
food wastes. North Antelope/ Rochelle 
Complex, Black Thunder, North 
Rochelle, and Antelope Mines dispose 
of a portion of their solid wastes 
within their permit boundaries in 
accordance with WDEQ-approved 
solid waste disposal plans. Solid 
waste is also disposed of at the 
Campbell County landfill. Sewage is 
handled by WDEQ-permitied sewage 
systems present on the existing mine 
facilities. Maintenance and 
lubrication of most of the equipment 
takes place at existing shop facilities 
at all four mines. 


Major lubrication, oil changes, etc., of 
most equipment are performed inside 
the service building lube bays at the 
North Antelope/Rochelle Complex, 
Black Thunder, North Rochelle, and 
Antelope Mines, where used oil is 
currently contained and deposited in 
storage tanks. All of the collected 


used oils are then recycled off site. 
These practices would not change if 
the applicants acquire these LBA 
tracts. 


PRCC, TBCC, TCC, and ACC have 
reviewed the EPA’s Consolidated List 
of Chemicals Subject to Reporting 
Under Title Ill of the Superfund 
Amendments and Re-authonzation Act 
(SARA) of 1986 (as amended) and 
EPA's List of Extremely Hazardous 
Substances as defined in 40 CFR 355 
{as amended) for hazardous 
substances used at their mining 
operations. PRCC, TBCC, TCC, and 
ACC maint-in files containing 
Material Safety Data Sheets for all 
chemicals, compounds and/or 
substances which are or would be 
used during the course of mining. 


PRCC, TBCC, TCC, and ACC are 
responsible for ensuring that all 
production, use, storage, transport, 
and disposal of hazardous and 
extremely hazardous materials as a 
result of mining are in accordance 
with all applicable existing or 
hereafter promulgated federal, state, 
and local government rules, 
reguiations, and guidelines. All 
mining activities involving the 
production, use, and/or disposal of 
hazardous or extremely hazardous 
materials are and would continue to 
be conducted so as to minimize 
potential environmental impacts. 


PRCC, TBCC, TCC, and ACC must 
comply with emergency reporting 
requirements for releases of 
hazardous materials. Any release of 
hazardous or extremely hazardous 
substances in excess of the reportable 
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quantity, as established in 40 CFR 
117, is reported as required by the 
Comprehensive Environmental 
Response, Compensation, and Liability 
Act of 1980 (CERCLA), as amended. 
The materials for which such 
notification must be given are the 
extremely hazardous substances 
listed in Section 302 of the Emergency 
Planning and Community Right to 
Know Act and the hazardous 
substances designated under Section 
102 of CERCLA, as amended. If a 
reportable quantity of a hazardous or 
extremely hazardous substance is 
released, immediate notice must be 
given to the WDEQ Solid and 
Hazardous Waste Division, WDEQ 
Water Quality Division, and all other 
appropriate federal and state 
agencies. 


Each mining company is expected to 
prepare and implement several plans 
and/or policies to ensure 
environmental protection § from 
hazardous and extremely hazardous 
materials. These plans/ policies 
include: 


¢ Spill Prevention Control and 
Countermeasure Plans; 


¢ Spill Response Plans; 


* Stormwater Pollution 


Prevention Plans: 


¢ Inventories of Hazardous 
Chemica! Categories Pursuant 
to Section 313 of SARA, as 
Amended; and 


* Emergency Response Plans 


All mining operations are also 
required to be in compliance with 
regulations promulgated under the 
Resource Conservation and Recovery 
Act, Federal Water Pollution Control 
Act (Clean Water Act), Safe Drinking 
Water Act, Toxic Substances Control 
Act, Mine Safety and Health Act, 
Department of Transportation, and 
the Federal Clean Air Act. In 
addition, mining operations must 
comply with all attendant state rules 
and regulations relating to hazardous 
material reporting, transportation, 
management, and disposal. 


Compliance with these rules is the 
current practice at the North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope Mines. Acquisition of the 
LBA tracts by the applicants would 
not change these current practices 
nor the type of any wastes generated 
or disposed at the mines, although 
quantities of some wastes would 
increase in proportion to anticipated 
increases in coal production (e.g., 
fuel, lubricants, and shop and office 
wastes). 


2.1 Proposed Action and 
Alternatives for the NARO 
North LBA Tract 


2.1.1 NARO North LBA Tract 
Proposed Action 


PRCC has applied for two separate 
LBA tracts (NARO North and NARO 
South). Each tract will be evaluated 
separately and if a decision 1s made 
to lease both of these tracts, a 
separate competitive lease sale will be 
held for each tract. 


Mh 
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Under the Proposed Action for the 
NARO North LBA Tract, the tract as 
applied for by PRCC would be offered 
for lease at a separate, sealed-bid, 
competitive lease sale, subject to 
Standard and special lease 
stipulations developed for the PRB 
{Appendix D). The boundaries of the 
tract would be consistent with the 
tract configuration proposed in the 
NARO North LBA Tract  Ilease 
application (Figure 2-1). The 
Proposed Action assumes that PRCC 
will be the successful bidder on the 
NARO North LBA Tract if it 1s offered 
for sale. 


The legal description of the proposed 
NARO North LBA Tract coal lease 
lands as applied for by PRCC under 
the Proposed Action is as follows: 


T.42N., R.70W., 6" P.M., Campbell 
County, Wyoming 


Section 28: Lots 5 through 16; 
495.59 acres 

Section 29: Lots 5 through 16; 
495.89 acres 

Section 30: Lots 9 through 20; 
443.67 acres 


T.42N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 25: Lots 5 through 15; 
447.19 acres 
Section 26: Lots 7 through 10; 
162.22 acres 
Section 35: Lots 1, 2, 7 through 10, 
IS and 16; 
324.82 acres 


Total surface area applied for 
2,309 32 acres 


Land descriptions and acreage are 
based on the BLM Status of Public 
Domain Land and Mineral Titles 
approved Coal Plats as of July 26, 
2000, May 9, 2001 and September 6, 
2001. 


As indicated in Chapter 1, Section 
1.4, no lands in the NARO North LBA 
Tract were found '» ‘‘e¢ unsuitable for 
mining. The NARU North Tract as 
applied for includes approximately 
2,369.38 mineable acres. PRCC 
estimates that the NARO North Tract 
includes approximately 323 million 
tons of in-place coal reserves. 
Assuming a recovery factor of 95 
percent, PRCC estimates that about 
306.9 million tons of coal would be 
recovered from the NARO North LBA 
Tract as applied for. 


BL?’ will independently evaluate the 
volume and average quality of the 
coal resources included in the NARO 
North LBA Tract as part of the fair 
market value determination process. 
BLM's estimate of the mineable 
reserves and average quality of the 
coal included in the tracts will be 
published in the sale notice if the 
tract is offered for sale. Some coal 
quality information in the area of the 
NARO North LBA Tract is included in 
Section 3.3 of this document. 


The approved North Antelope/ 
Rochelle Complex Permit 569 Term 
TS includes monitoring and 
mitigation measures for the North 
Antelope / Rochelle Complex that are 
required by SMCRA and Wyoming 
State Law. If the NARO North LBA 
Tract is acquired by PRCC, these 
monitoring and mitigation measures 


South Powder River Basin Coal Draft EIS 


2-5 


¥/ 


2.0 Proposed Action and Alternatives 


A Ttw 8 vow 


Ps) % 
os ' 
a 
dt vs 
T 
a . = 
" ariw ~ 
a Tiwim row 
— 
j 
— 
, OD ME hs ig l —_ : 
ow a 
N 
») ' 
\ ‘ 
—- ~\ ‘ 
WA 
\\ 
11 
—- = ee oe ee a 
i ny 
NARO SOUT? — \ 
Siw A row —— A 
| LEGEND 
\ a 
—_—_—_——— = 
— oe South Powder River Basin Coal Draft EIS 
. ry 
‘ 


=<.C Proposed Action and Alternatives 


would be extended to cover 
operations on the NARO North LBA 
Tract when the coal mining permit is 
revised to include the tract. This 
permit would have to be approved 
before mining operations could take 
place on the tract. These monitoring 
and mitigation measures are 
considered to be part of the Proposed 
Action and other action alternatives 
during the leasing process because 
they are regulatory requirements. 


The NARO North LBA Tract would be 
muned as an integral part of the North 
Antelope / Rochelle Complex under the 
Proposed Action. The North 
Antelope / Rochelle Complex is already 
operating under both an approved 
state mining permit and MLA mining 
plan. Both the approved state mining 
permit and MLA mining plan would 
require amendment to include the 
LBA tract. Since the NARO North 
LBA Tract would be an extension of 
the existing North Antelope / Rochelle 
Complex, the facilities and 
infrastructure would be the same as 
those identified in the WDEQ/LOD 
Mine Permit 569 Term TS approved 
December 1, 1999 and the BLM 
Resource Recovery and Protection 
Plan approved July 23, 2001 for the 
North Antelope / Rochelle Complex 


PRCC's currently approved air quality 
permit from the WDEQ/AQD allows 
up to 105 million tons of coal per vear 
to be mined in vears 2004 through 
2006. The North Antelope / Rochelle 
Complex produced 68.9 millon tons 
of coal in 1999, 70.8 million tons of 
coal in 2000, and 74.8 million tons of 
coal in 2001 (Wyoming Stat 
Inspector of Mines 1999, 2000, and 


2001) Under the No Action 
Alternative, the North 
Antelope/Rochelle Complex would 
mine its remaining 952 million tons of 
in-place coal reserves in 
approximately 12 years al an average 
production rate of 75 mmtpy (the 
production rate ranges between 8.7 
mmitpy to 105 mmtpyj. Under the 
Proposed Action, PRCC estimates that 
average annual coal production would 
be 90 millon tons (the production 
rate ranges between 26 mmitpy to 105 
mmtpy), and the life of the mine 
would be extended by approximately 
four years 


If PRCC acquires both the NARO 
North and NARO South LBA Tracts as 
applied ‘or, they estimate that a total 
of 1,411.3 milhon tons of coal would 
be mined after January |, 2002, with 
an estimated 506.9 million tons 
coming from the two LBA tracts. As 
of December 31, 2001, 643 millon 
tons of coal had been mined from 
within the current permitted area of 
the mune 


Topsoil removel with heavy 
equipment would proceed ahead of 
overburden removal Whenever 
possible, direct haulage to a 
reclamati.n area would be done, but 
due to sch cduling, some topsoil 
would be temporarily stockpiled. As 
required by the reclamation plan, 
heavy eq “oment again would be used 
to b...' and distribute the stockpiled 
topson 


The North Antelope/Rochelle 
Complex is one of several mines 

urrently ooerating m the PRB where 
the coa! scams are notably thick and 
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the overburden is relatively thin. 
Mining would be conducted in semi- 
independent pits. Overburden 
removal has been and would continue 
to be conducted using trucks and 
shovels, draglines, and/or direct cast 
blasting. Most overburden and all 
coal would be drilled and blasted to 
facilitate efficient excavation. The 
design of the North Antelope / Rochelle 
Complex secks to confine disturbance 
to the active mine blocks. As 
overburden is removed, most would 
be directly placed into areas where 
coal has already been removed. Once 
the overburden has been replaced it 
is sampled «nd verified to be suitable 
overburden material, then graded to 
approximate final contour, ripped and 
finally topsoiled. If necessary, 
material that is found to be 
unsuitable would be adequately 
covered with suitable overburden 
material prior to grading and 
topsoiling. Elevations consistent with 
an approved PMT plan would be 
established as quickly as possible. 
Under certain conditions, the PMT 
may not be immediately achievable 
This occurs when there is an excess 
of ~atenal thet may require 
temp rary stockpiling, when there is 
insufficient material available from 
current overburden removal 
operations, or when future mining 
could redisturb an area already 
mined. Once a seedbed has been 
ormed, vegetation would be 
reestablished that is consistent with 
he postmining land use 


Coal would be produced from two 
scams (Wvocak-Anderson 1 and 
Wvyodak-Anderson 2) that total 60 to 
SO ft thick at several working faces to 


enable blending of the coal to mect 
customer quality requirements, to 
comply with BLM lease requirements 
for maximum economic recovery of 
the coal resource, and to optimize 
coal removal efficiency with availabie 
equipment. Coal would be loaded 
with electric-powered shovels into off- 
highway haul trucks for transport to 
crushing facilities. Coal haul roads 
would be temporary structures built 
within the mune arcas. Mining 
efficiency and air quality protection 
are and would continue to be 
facilitated by extensive use of near-pit 
crushers and overland conveyors 
There are three existing crushirg 
facilities within the existing perinit 
area. All transfer points on conveyor 
belts and the truck dump hopper at 
the processing plant are controlled by 
baghouse-type dust collectors, PECs, 
fogger/spray systems, or stilling 
sheds. There are five existing storage 
silos, each with a covered storage 
slot. While sufficient capacity exists, 
future changes in facilities may be 
constructed to improve operating 
efficiency and air quality protection 
An additional near-pit 
crusher /conveyor, railroad loop, and 
two silos are planned whether or not 
PRCC acquires the NARO North or 
NARO South LBA Tracts. PRCC’'s 
recently approved (August 14, 2001) 
air quality permit from the 
WDEQ/AQD allows a maximum of 
105 millon tons of coal per vear to be 
mined provided additional crow! 
handling and processing facilities ere 
constructed The fourth crush.n? 
facility and two additional storag 
silos have been permitted for 
construction 
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Current full-time employment at the 
North Antelope / Rochelle Complex is 
877 bout PRCC anticipates that 
employment will increase to 1,175 
under the No Action Alternative. If 
both the NARO North and NARO 
South LBA tracts are acquired, PRCC 
anticipates that the average annual 
coal production would be 
approximately 90 million tons, the 
maximum annual coal production 
would be 105 million tons, and 
employment would be 1,185 persons 
at the maximum annual production 
rate of 105 million tons 


21.2 NARO North LBA Tract 
Alternative 1 


Under the NARO North LBA Tract 
Alternative 1, the No-Action 
Alternative, the application to leatec 
the coal included mm the NARO North 
LBA Tract would be rejected, the tract 
would not be oifered for competitive 
sale, and the coal included in the 
tract would not be mined. This would 
not affect permitted mining activities 
and emplevment on the existing 
leases at the North Antelope / Rochelle 
Compiex and would not preclude an 
apphcation to lease the coal included 
in the NARO North LBA Tract in the 
future. Portions of the surface of the 
NARO North LBA Tract could be 
disturbed due to overstripping to 
allow coal to be removed from the 
adjacent existing leases 


14.8595.5 acres ofl 
federal coal are currently leased at 
the North Antelope / Rochelle Complex 
and a total of about 20.410 acres of 


Approximately 


land will be affected in muninge the 
current leases If the NARO North 


and NARO South LBA Tracts are not 
leased, PRCC estimates that the 
average annual production at the 
North Antelope/Rochelle Complex 
after 2001 will be 75 million tons, 
annual production will range from 8.7 
milion toms to 105 millon tons, and 
employment will be approximately 
1175 persons at the maximum 
production rate. 


In order to compare the economic and 
environmental consequences of 
mining these lands versus not mining 
them, this EIS was prepared under 
the assumption that an LBA tract 
would not be mined in the foresecablie 
future if the No Action Alternative for 
that tract is selected However. 
selection of this alternative would not 
preclude leasing and mining of a 
rejected tract in the futurr, either as 
a maintenance tract for existing 
operations OT as a new start mine 


2.2 Proeposvd Action and 
Aiverestives for the NARO 
Sow th | BA Tract 


2213 ARO South LBA _ Tract 
Proposed A 'ucn 


PRCC has applied for two separate 
LBA tracts (NARO North am! NARO 
South). Each tract will be evaluated 
separatcly and, if a decision is mack 
to lease both of these tracts, a 
separate Competitive lease sale will be 
held for each tract 


Under t Pe Proposed AY twor) ‘ if the 
NARO South LBA Tract. the tract as 


applied for by PRCC would be offered 
ior | ’ mar : ‘ : by ‘ 
MOT Mase AL a SOPAaTau want) c 
‘ petitive icase sak subs 
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standard and_e special lease 
stipulations developed for the PRB 
(Appendix Db). The boundaries of the 
tract would be consistent with the 
tract configuration proposed in the 
NARO South LBA Tract lease 
application (Figure 2-1). The 
Proposed Action assumes that PRCC 
will be the successful bidder on the 
NARO South LBA Tract if it is offered 
for sale. 


The legal description of the proposed 
NARO South LBA Tract coal lease 
lands as applied for by PRCC under 
the Proposed Action is as follows: 


T.41N., R.7O0W., 6" P.M., Campbell 
and Converse Counties, Wyoming 


Section 19: Lots 6 through 11, 
12(S'2), 13 through 20; 
984.555 acres 
Section 20: Lots 5(S'), 6(S'%), 7(S'), 
8(S'2), 9 through 16; 
402.645 acres 
Section 21: Lots 5(S%), 12, and 13; 
99.695 acres 
Section 28: Lots 3 through 6, 11, and 
NE“ SW‘; 
238.62 acres 
Section 29: Lots 1 through 12; 
484.08 acres 
Section 30: Lots 5 through 12; 
324.04 acres 


Total surface area applied for: 
2.133.635 acres 


Land descriptions and acreage are 
based on the BLM Status of Public 
Domain Land and Mineral Titles 
approved Coal Plats as of July 26, 
2000, May 9, 2001 and September 6, 
2001. 


As indicated in Chapter 1, Section 
1.4, some of the above-described 
lands in the NARO South LBA Tract 
are unsuitable for mining due to the 
presence of the BNSF & UP railroad 
ROW ard partially burned areas 
where the coal is not recoverable. 
Although these lands would not be 
mined, they are included in the tract 
to allow maximum recovery of all the 
mineable coal outside of the railroad 
ROW and associated buffer zones and 
the partially burned areas, and to 
comply with the coal leasing 
regulations, which do not allow 
leasing of less than 10-acre aliquot 
parts. The NARO South Tract as 
applied for includes approximately 
2,133.635 muineable acres. PRCC 
estimates that it includes 
approximately 241 million tons of in- 
place coal and that about 200 million 
tons of that coal would _ be 
recoverable. An average recovery 
factor of approximately 83 percent is 
therefore assumed, based largely 
upon PRCC’s estimate of the 
unmineable reserves within the ROW 
and unrecoverable coal in partially 
burned areas. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in the NARO 
South LBA Tract as part of the fair 
market value determination process. 
The fact that the coal within the ROW 
and partially burned area cannot all 
be recovered would be considered by 
BLM in the fair market value 
determination for the LBA tract. 
BLM's estimate of the recoverable 
reserves and average quality of the 
coal included in the tracts will be 
publis!icd in the sale notice if the 
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tract is offered for sale. Some coal 
quality information in the area of the 
NARO South LBA Tract ts included in 
Section 2.3 of this document. 


The approved North Antelope/ 
Rochelle Complex Permit 569 Term 
TS includes monitoring and 
mitigation measures for the North 
Antelope/ Rochelle Complex that are 
required by SMCRA and Wyoming 
State Law. If the NARO South LBA 
Tract 1s acquired by PRCC, these 
monitoring and mitigation measures 
would be extended to _ cover 
operations on the NARO South LBA 
Tract when the coal mining permit is 
revised to include the tract. This 
permit would have to be approved 
before mining operations could take 
place on the tract. These monitoring 
and mitigation measures. are 
considered to be part of the Proposed 
Action and other action alternatives 
during the leasing process because 
they are regulatory requirements. 


The NARO South LBA Tract would be 
mined as an integral part of the North 
Antelope / Rochelle Complex under the 
Proposed Action. The North 
Antelope / Rochelle Complex is already 
operating under both an approved 
state mining permit and MLA mining 
plan. Both the approved state mining 
permit and MLA mining plan would 
require amendment to include the 
LBA tract. Since the NARO South 
LBA Tract would be an extension of 
the existing North Antelope / Rochelle 
Complex, the facilities and 
infrastructure would be the same as 
those identified in the WDEQ/LOD 
Mine Permit 569 Term TS approved 
December 1, 1999 and the BLM 


Resource Recovery and Protection 
Plan approved July 23, 2001 for the 
North Antelope / Rochelle Complex. 


PRCC’s currently approved air quality 
permit from the WDEQ/AOQD allows 
up to 105 million tons of coal per year 
to be mined in years 2004 through 
2006. The North Antelope / Rochelle 
Complex produced 68.9 million tons 
of coal in 1999, 70.8 million tons of 
coal in 2000, and 74.8 million tons of 
coal in 2001 (Wyoming State 
Inspector of Mines 1999, 2000, and 
2001). Under the No Action 
Alternative, the North 
Antelope/Rochelle Complex would 
mune its remaining 952 million tons of 
in-place coal reserves. in 
approximately 12 years at an average 
production rate of 75 mmtpy (the 
production rate ranges between 8.7 
mmtpy to 105 mmtpy). Under the 
Proposed Action, PRCC estimates that 
average annual coal production would 
be 90 million tons (the production 
rate ranges between 26 mmtpy to 105 
mmtpy), and the life of the mine 
would be extended by approximately 
four years. 


If PRCC acquires both the NARO 
North and NARO South LBA Tracts as 
applied for, they estimate that a total 
of 1,411.3 million tons of coal would 
be mined after January 1, 2002, with 
an estimated 506.9 million tons 
coming from the two LBA tracts. As 
of December 31, 2001, 643 million 
tons of coal had been mined from 
within the current permitted area of 
the mine. 


Topsoil removal with heavy 
equipment would proceed ahead of 
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overburden removal. Whenever 
possible, direct haulage to a 
reclamation area would be done, but 
due to scheduling, some topsoil 
would be temporarily stockpiled. As 
required by the reclamation plan, 
heavy equipment again would be used 
to haul and distribute the stockpiled 
topsoil. 


The North Antelop: /Rochelle 
Complex is one of several mines 
currently operating in the PRB where 
the coal seams are notably thick and 
the overburden is relatively thin. 
Mining would be conducted in semi- 
independent pits. Overburden 
removal has been and would continue 
to be conducted using trucks and 
shovels, draglines, and/or direct cast 
blasting. Most overburden and all 
coal would be drilled and blasted to 
facilitate efficient excavation. The 
design of the North Antelope / Rochelle 
Complex seeks to confine disturbance 
to the active mine blocks. As 
overburden is removed, most would 
be directly placed into areas where 
coal has already been removed. Once 
the overburden has been replaced it 
is sampled and verified to be suitable 
overburden material, then graded to 
approximate final contour, ripped and 
finally topsoiled. If necessary, 
material that is found to be 
unsuitable would be adequately 
covered with suitable overburden 
material prior to grading and 
topsoiling. Elevations consistent with 
an approved PMT plan would be 
established as quickly as possible. 
Under certain conditions, the PMT 
may not be immediately achievable. 
This occurs when there is an excess 
of material that may require 


temporary stockpiling, when there is 
insufficient material available from 
current overburden removal 
operations, or when future mining 
could redisturb an area already 
mined. Once a seedbed has been 
formed, vegetation would be 
reestablished that 1s consistent with 
the postmining land use. 


Coal would be produced from two 
seams (Wyodak-Anderson 1 and 
Wyodak-Anderson 2) that total 60 to 
80 ft thick at several working faces to 
enable blending of the coal to meet 
customer quality requirements, to 
comply with BLM lease requirements 
for maximum economic recovery of 
the coal resource, and to optimize 
coal removal efficiency with available 
equipment. Coal would be loaded 
with electric-powered shovels into off- 
highway haul trucks for transport to 
crushing facilities. Coal haul roads 
would be temporary structures built 
within the mine areas. Mining 
efficiency and air quality protection 
are and would continue to be 
facilitated by extensive use of near-pit 
crushers and overland conveyors. 
There are three existing crushing 
facilities within the existing permit 
area. All transfer points on conveyor 
belts and the truck dump hopper at 
the processing plant are controlled by 
baghouse-type dust collectors, PECs, 
fogger/spray systems, or stilling 
sheds. There are five existing storage 
silos, each with a covered siorage 
slot. While sufficient capacity exists, 
future changes in facilities may be 
constructed to improve operating 
efficiency and air quality protection. 
An additional near-pit 
crusher/conveyor, railroad loop, and 
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two silos are planned whether or not 
PRCC acquires the NARO North or 
NARO South LBA Tracts. PRCC’s 
recently approved (August 14, 2001) 
air quality permit from. the 
WDEQ/AQD allows a maximum of 
105 million tons of coal per year to be 
mined provided additional coal 
handling and processing facilities are 
constructed. Th2 fourth crushing 
facility and two dditional storage 
silos have beer permitted for 
construction. 


Current full-trme employment at the 
North Antelope/ Rochelle Complex is 
877, but PRCC anticipates that 
employment will increase to 1,175 
under the No Action Alternative. If 
both the NARO North and NARO 
South LBA Tracts are acquired, PRCC 
anticipates that the average annual 
coal production would be 
approximately 90 million tons, the 
maximum annual coal production 
would be 105 million tons, and 
employment would be 1,185 persons 
at the maximum annual production 
rate of 105 million tons. 


The NARO South LBA Tract was 
applied for by PRCC, but it is also 
located adjacent to the Antelope Mine, 
operated by ACC. ACC may also be 
in a position to mine the NARO South 
LBA Tract under the Proposed Action 
or Alternative 2 as a maintenance 
lease. If ACC acquires the tract, the 
rate of coal production, mining 
sequence, equipment, and facilities 
would be different than if PRCC 
acquired the tract as a maintenance 
lease, as described above. However, 
the area of disturbance and the 
impacts of removing the coal would 


not be substanuallv different from the 
area of disturbance and the impacts 
of PRCC mining the tract. 


2.2.2 NARO 
Alternative | 


South LBA _ Tract 


Under the NARO South LBA Tract 
Alternative 1, the No-Action 
Alternative, the application to lease 
the coal included in the NARO South 
LBA Tract would be rejected, the tract 
would not be offered for competitive 
sale, and the coal included in the 
tract would not be mined. This would 
not affect permitted mining activities 
and employment on the existing 
leases at the North Antelope / Rochelle 
Complex and would not preclude an 
application to lease the coal included 
in the NARO South LBA Tract in the 
future. Portions of the surface of the 
NARO South LBA Tract could be 
disturbed due to overstripping to 
allow coal to be removed from the 
adjacent existing leases. 


Approximately 14,895.5 acres of 
federal coal are currently leased at 
the North Antelope / Rochelle Complex 
and a total of about 20,410 acres of 
land will be affected in mining the 
current leases. If the NARO North and 
NARO South LBA Tracts are not 
leased, PRCC estimates that the 
average annual production at the 
North Antelope/Rochelle Complex 
after 2001 will be 75 million tons, 
annual production will range from 8.7 
million tons to‘l05 million tons, and 
employment will be approximately 
1175 persons at the maximum 
production rate. 
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In order to compare the economic and 
environmental consequences of 
mining these lands versus not mining 
them, this EIS was prepared under 
the assumption that an LBA tract 
would not be mined in the foreseeable 
future if the No Action Alternative for 
that tract is selected. However, 
selection of this alternative would not 
preclude leasing and mining of a 
rejected tract in the future, either as 
a maintenance tract for existing 
operations or as a new start mine. 


2.2.3 NARQ _ Sout 
Alternative 2 


LBA _ Trac 


Under Alternative 2 for the NARO 
South LBA Tract, BLM _ would 
reconfigure the tract and hold a 
competitive coal sale for the lands 
included in the reconfigured tract and 
issue a lease to the successful bidder. 
The modified tract would be subject 
to standard and_ “special lease 
stipulations developed for the PRB 
and this tract if it is offered for sale 
(Appendix D). Alternative 2 for the 
NARO South LBA Tract assumes that 
PRCC would be the successful bidder 
on the tract if a lease sale is held and 
that the tract would be mined as a 
maintenance lease for the North 
Antelope/Rochelle Complex. Other 
assumptions are the same as for the 
Proposed Action. 


BLM is considering an alternate tract 
configuration for the NARO South 
LBA Tract to potentially increase 
competitive interest in the tract and 
to maintain the fair market value of 
the remaining unleased federal coal 
in this area. Under this alternative, 
the BLM is considering adding 


additional lands to the NARO South 
LBA Tract as applied for. The lands 
that BLM is considering adding lie 
between the western edge of the tract 
as applied for and the BNSF & UP 
railroad ROW (Figure 2-1). Under 
Alternative 2 for the NARO South LBA 
Tract, BLM is considering adding all 
or part of the following lands to the 
NARO South LBA Tract: 


T.41N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 23: Lots 1, 8, and 9; 

120.88 acres 
Section 24: Lots 1 through 16; 

678.65 acres 
Section 25: Lots | through 4, 9, 10, 
and 12(N) 

268.64 acres 


Totai: 1,068.17 acres 


PRCC estimates that these 1,068.17 
acres contain approximately 146 
million tons of mineable coal. If all of 
these lands are added to the NARO 
South LBA Tract, it would include 
approximately 3,201.81 mineable 
acres. PRCC estimates that the 
reconfigured tract includes 
approximately 387 million tons of in- 
place coal. Using PRCC’s projected 
recovery factor of 79 percent, the 
reconfigured tract would contain 
about 307 million tons of recoverable 
coal. PRCC estimates that the 
average recovery factor for this 
reconfigured tract would be 79 
percent because the 1,068.17 acres 
added in this alternative include 
areas that lie within the BNSF & UP 
railroad ROW and are _ therefore 
unsuitable for mining according to 
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the coal leasing unsuitability criteria 
(43 CFR 3461). Although the coal 
included in these lands could not be 
mined, these lands have been 
included in this alternative tract 
configuration to allow maximum 
recovery of all the mineable coal 
outside of the ROW and to comply 
with the coal leasing regulations, 
which do not allow leasing of less 
than 10-acre aliquot parts. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in each tract 
offered for sale as part of the fair 
market value determination process. 
The fact that the coal within the ROW 
and partially burned area cannot all 
be recovered would be considered by 
BLM in the fair market value 
determination for the LBA tract. 
BLM’s estimate of the recoverable 
federal coal reserves and average 
quality of the coal included in each 
tract will be published in the sale 
notice for each tract that is offered for 
sale. Some general coal quality 
information in the area of the LBA 
tracts considered in this EIS is 
included in Section 3.3 of this 
document. 


2.2.4 NARO South LBA _ Tract 
Alternative 3 


Under Alternative 3 for the NARO 
South LBA Tract, BLM is considering 
a different tract configuration. As 
under Alternative 2, if this tract 
configuration is selected BLM would 
hold a competitive coal sale and issue 
a lease to the successful bidder. The 
modified tract would be subject to 
standard and _ special lease 


supulations developed for the PRB 
and this tract if it is offered for sale 
(Appendix D). Alternative 3 for the 
NARO South LBA Tract assumes that 
PRCC would be the successful bidder 
on the tract if a lease sale is held and 
that the tract would be mined as a 
maintenance lease for the North 
Antelope / Rochelle Complex. Other 
assumptions would be the same as 
for the Proposed Action. 


Under this alternative for the NARO 
South LBA Tract, BLM is considering 
removing some of the lands applied 
for in the western portion of the 
NARO South LBA Tract from 
consideration for leasing at this time 
and offering a smaller tract for 
competitive sale (Figure 2-1). The 
coal that BLM is_ considering 
removing from the tract as applied for 
could be combined with the unleased 
federal coal between the reconfigured 
NARO South LBA Tract and the BNSF 
& UP railroad ROW to create a tract 
which could potentially have more 
competitive interest and a higher fair 
market value if it is leased in the 
future. The lands that BLM is 
considering removing from the tract 
are: 


T.41N., R.7OW., 6" P.M., Campbell 
County, Wyoming 


Section 19: Lots 6 through 11 and 14 
through 19; 
483.74 acres 
Section 30: Lots 6 through 11; 
243.01 acres 


Total: 726.75 acres 
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PRCC estimates that these 726.75 
acres contain approximately 99.7 
million tons of mineable coal. The 
Alternative 3 reconfiguration of the 
NARO South LBA Tract, therefore, 
results in aé_ tract comprising 
approximately 1,406.89 muneable 
acres. PRCC estimates that the 
reconfigured tract includes 
approximately 141.4 million tons of 
in-place coal and that about 128 
million tons of that coal would be 
recoverable. PRCC estimates that the 
average recovery factor for this 
reconfigured tract would be 91 
percent because these 726.75 acres 
include lands unsuitable for mining 
due to the presence of partially 
burned areas where the coal is not 
recoverable. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in each tract 
offered for sale as part of the fair 
market value determination process. 
The fact that the coal within the 
partially burned area cannot all be 
recovered would be considered by 
BLM in the fair market value 
determination for the LBA tract. 
BLM’s estimate of the recoverabie 
federal coal reserves and average 
quality of the coal included in each 
tract will be published in the sale 
notice for each tract that is offered for 
sale. Some general coal quality 
information in the area of the LBA 
tracts considered in this EIS is 
included in Section 3.3 of this 
document. 


2.3 Proposed Action and 
Alternatives for the Little 
Thunder LBA Tract 


2.3.1 Little Thunder LBA Tract 
Proposed Action 


Under the Proposed Action for the 
Little Thunder LBA Tract, the tract as 
applied for by ALC would be offered 
for lease at a separate, sealed-bid, 
competitive lease sale, subject to 
Standard and _ special lease 
stipulations developed for the PRB 
and this tract (Appendix D). The 
boundaries of the tract would be 
consistent with the tract 
configurations proposed in the Little 
Thunder LBA Tract lease application 
(Figure 2-2). The Proposed Action 
assumes that ALC will be the 
successful bidder on the Little 
Thunder LBA Tract if it is offered for 
sale. 


The legal description of the proposed 
Little Thunder LBA Tract coal lease 
lands as applied for by ALC under the 
Proposed Action is as follows: 


T.43N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 2: Lots 5, 6, 11 through 14, 
19 and 20; 

320.93 acres 
Section 11: Lots 1, 2, 7 through 10, 
15 and 16; 

302.42 acres 
Section 12: Lots 2(W' and SE), 3 
through 16; 

602.60 acres 
Section 13: Lots 1 through 16; 

648.28 acres 
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Section 14: Lots 1, 2,6 through 9, 14 
and 15; 

299.87 acres 
Section 24: Lots | through 16; 

630.52 acres 
Section 25: Lots 1, 2, 7 through 10, 
15 and 16; 

315.78 acres 


T.44N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 35: Lots 1, 2, 7 through 10, 
15 and 16; 
' 328.92 acres 


Total surface area applied for: 


3,449.32 acres 


Land descriptions and acreage are 
based on the BLM Status of Public 
Domain Land and Mineral Titles 
approved Coal Plats as of August 23, 
2001 and August 24, 2001. 


As indicated in Chapter 1, Section 
1.4, some of the above described 
lands in the Little Thunder LBA Tract 
are unsuitable for mining due to the 
presence of the BNSF & UP railroad 
and Wyoming Highway 450 ROWs. 
Although these lands would not be 
mined, they are included in the tract 
to allow maximum recovery of all the 
mineable coal outside of the railroad 
and highway rights-of-way and 
associated buffer zones and to comply 
with the coal leasing regulations, 
which do not allow leasing of less 
than 10-acre aliquot parts. The tract 
as applied for includes approximately 
3,449.32 miuneable acres. TBCC 
estimates that it includes 
approximately 479.3 million tons of 
in-place coal, and that about 440 


million tons of that coal would be 
recoverz ble. An average recovery 
factor of approximately 92 percent is 
therefore assumed, based largely 
upon TBCC’s estimate of the 
unmineable ‘reserves’ within the 
ROWs. 


BLM will independently evaluate the 
volume and average quality of the 
mineable coal resources included in 
the tract as part of the fair market 
value determination process. The fact 
that the coal within the ROWs cannot 
all be recovered would be considered 
by BLM in the fair market value 
determination for the LBA tract. 
BLM’s estimate of the mineable 
reserves and average quality of the 
coal included in the tract will be 
published in the sale notice if the 
tract is offered for sale. Some coal 
quality information in the area of the 
Little Thunder LBA Tract is included 
in Section 3.3 of this document. 


The approved Black Thunder Mine 
Permit 233 Term T6_ includes 
monitoring and mitigation measures 
for the Black Thunder Mine that are 
required by SMCRA and Wyoming 
State Law. If the Litthe Thunder LBA 
Tract 1s acquired by ALC, these 
monitoring and mitigation measures 
would be extended to cover 
operations on the LBA tract when the 
coal mining permit is revised to 
include the tract. This permit would 
have to be approved before mining 
operations could take place on the 
tract. These monitoring and 
mitigation measures are considered to 
be part of the Proposed Action and 
other action alternatives during the 
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leasing process because they are 
regulatory requirements. 


The Little Thunder LBA Tract would 
be mined as an integral part of the 
Black Thunder Mine under the 
Proposed Action. The Black Thunder 
Mine is already operating under both 
an approved state mining permit and 
MLA mining plan. Both the approved 
State mining permit and MLA mining 
plan would require amendment to 
include the LBA tract. Since the 
Little Thunder LBA Tract would be an 
extension of the existing Black 
Thunder Mine, the facilities and 
infrastructure would be the same as 
those identified in the WDEQ/LOD 
Mine Permit 233 Term T6 approved 
June 29, 2000 and the BLM Resource 
Recovery and Protection Plan 
approved October 5, 1999 for the 
Black Thunder Mine. 


TBCC’s currently approved air quality 
permit from the WDEQ/AQD allows 
up to 100 million tons of coal per year 
to be mined through year 2027. The 
Black Thunder Mine produced 48.7 
million tons of coal in 1999, 60.1 
million tons in 2000, and 67.6 million 
tons in 2001 (Wyoming State 
Inspector of Mines 1999, 2000, and 
2001). Under the No Action 
Alternative, TBCC estimates that the 
Black Thunder Mine will produce 
68.5 million tons per year for five 
years. Production will decrease when 
the West Pit of the mine reaches the 
existing West Black Thunder Lease 
boundary in 2008. The production 
rate will drop after 2008 because the 
configuration of the remaining 
reserves will cause the mine to 
relocate and retire mining equipment. 


Due to the mining conditions, the 
mine will produce an average of 23.3 
million tons per year during the last 
15 years. TBCC estimates that, 
under the No Action Alternative, the 
mine will produce its remaining 919.4 
million tons or recoverable coal 
reserves over a 24-year time-period at 
an average annual production rate of 
38.3 million tons. 


Under the Proposed Action, TBCC 
estimates that the Black Thunder 
mine would produce between 66 and 
68.5 million tons per year for the next 
13 years, then production would 
decrease when the mining conditions 
and pit configurations change once 
the West Pit reaches the Little 
Thunder Lease Boundary. 
Acquisition of the Little Thunder LBA 
Tract would allow the Black Thunder 
Mine to maintain peak production 
rates between 66 and 68.5 million 
tons per year for eight additional 
years. Under the Proposed Action, 
the mine would produce 1,359.4 
million tons of recoverable coal 
reserves over a 32-year time-period at 
an average annual production rate of 
42.5 million tons. 


If ALC acquires the Littl Thunder 
LBA Tract as applied for, they 
estimate that a total of 1,359.4 
million tons of recoverable coal would 
be mined after January 1, 2002, with 
an estimated 440 million tons coming 
from the LBA tract. This estimate of 
recoverable reserves equates to about 
an eight percent loss of coal under 
normal mining practices. As of 
December 31, 2001, 699.9 millon 
tons of coal have been mined from 
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within the current permr ed area of 
the mine. 


Topsoil removal with heavy 
equipment would proceed ahead of 
overburden removal. Whenever 
possible, direct haulage to a 
reclamation area would be done, but 
due to scheduling, some topsoil 
would be temporarily stockpiled. As 
required by the reclamation plan, 
heavy equipment again would be used 
to haul and distribute the stockpiled 


topsoil. 


The Black Thunder Mine is one of 
several mines currently operating in 
the PRB where the coal seams are 
notably thick and the overburden is 
relatively thin. Mining would be 
conducted in three separate pits 
identified as the West Pit, South Pit 
and North Pit. Overburden removal 
has been and would continue to be 
conducted using trucks and shovels, 
draglines, and/or direct cast blasting. 
Other equipment used during 
overburden removal and backfilling 
includes dozers, scrapers, excavators, 
front-end loaders, graders and water 
trucks. Most overburden and all coal 
is drilled and blasted to facilitate 
efficient excavation. The design of the 
Black Thunder Mine seeks to confine 
disturbance to the active mine blocks. 
As overburden is removed, most is 
directly placed into areas where coal 
has already been removed. Once the 
overburden has been replaced it is 
sampled and verified to be suitable 
overburden material, then graded to 
approximate final contour, ripped and 
finally topsoiled. If necessary, 
material that is found to be 
unsuitable would be adequately 


covered with suitable material prior to 
grading and topsoiling. Elevations 
consistent with an approved PMT 
plan would be established as quickly 
as possible. Under’ certain 
conditions, the PMT may not be 
immediately achievable. This occurs 
when there is an excess of material 
that may require temporary 
stockpiling, when there is insufficient 
material available from current 
overburden removal operations, or 
when future mining could redisturb 
an area already mined. Once a 
seedbed has been formed, vegetation 
would be reestablished that is 
consistent with the postmining land 
use. 


Coal would be produced from three 
seams, the Upper, Middle, and Lower 
Wyodak, at several working faces to 
enable blending of the coal to meet 
customer quality requirements, to 
comply with BLM lease requirements 
for maximum economic recovery of 
the coal resource, and to optimize 
coal removal efficiency with available 
equipment. Mining efficiency and air 
quality protection are and would 
continue to be facilitated by extensive 
use of near-pit crushers and overland 
conveyors. Coal would be loaded with 
electric-powered shovels or hydraulic 
excavators into off-highway haul 
trucks for transport to crushing 
facilities. Coal haul roads would be 
temporary structures built within the 
mine areas. All coal transfer location 
points and crushing operations are 
controlled by baghouse-type dust 
collectors or PECs. The truck 
dumping operations use stilling sheds 
to control fugitive dust and the 
overland conveyor is covered by a 
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dust hood. There are two existing 
crushing facilities, two silos, and a 
slot storage facility within the permit 
area that provide capacity to produce 
at the permitted level. While 
sufficient capacity exists, future 
changes in facilities may be 
constructed to improve operating 
efficiency and air quality protection. 
The existing mnear-pit 
crusher/conveyor systems would 
probably be relocated if ALC acquires 
the Littl Thunder LBA Tract as 
applied for. 


Current full-time employment at the 
Black Thunder Mine is approximately 
600. If the LBA tract is acquired, 
TBCC anticipates that the average 
annua: coal production would be 
approximately 42.5 million tons and 
no employment changes would be 
expected. 


2.3.2 Little _Thund LBA Tract 
Alternative 1 


Under the Little Thunder LBA Tract 
Alternative 1, the No-Action 
Alternative, the application to lease 
the coal included in the Little 
Thunder LBA Tract would be rejected, 
the tract would not be offered for 
competitive sale, and the coal 
included in the tract would not be 
mined. This would not affect 
permitted mining activities and 
employment on the existing leases at 
the Black Thunder Mine and would 
not preclude an application to lease 
the coal included in the Little 
Thunder LBA Tract in the future. 
Portions of the surface of the Little 
Thunder LBA Tract could be 
disturbed due to overstripping to 


allow coal to be removed from the 
adjacent existing leases. 


Approximately 12,772.9 acres of 
federal coal are currently leased at 
the Black Thunder Mine and a total of 
about 18,476 acres of land will be 
affected in mining the current leases. 
Under the No Action Alternative, 
TBCC estimates that the average 
annual production at the Black 
Thunder Mine after 2001 will be 38.3 
million tons, and average employment 
will be approximately 600 prrsons. 


In order to compare the economic and 
environmental consequences of 
mining these lands versus not mining 
them, this EIS was prepared under 
the assumption that an LBA tract 
would not be mined in the foreseeable 
future if the No Action Alternative for 
that tract is selected. However, 
selection of this alternative would not 
preclude leasing and mining of a 
rejected tract in the future, either as 
a maintenance tract for existing 
operations or as a new start mine. 


2.3.3 Little Thunder LBA Tract 
Alternative 2 


Under Alternative 2 for the Little 
Thunder LBA Tract, BLM would 
reconfigure the tract and hold a 
competitive coal sale for the lands 
included in the reconfigured tract 
and issue a lease to the successful 
bidder. The modified tract would be 
subject to standard and special lease 
stipulations developed for the PRB 
and this tract if it is offered for sale 
(Appendix D). Alternative 2 for the 
Little Thunder LBA Tract assumes 
that ALC would be the successful 
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bidder on the tract if a ase sale is 
held and that the tract would be 
mined as a maint“nance lease for the 
Black Thunder Mine. Other 
assumptions are the same as for the 
Proposed Action. 


BLM is considering an alternate tract 
configuration for the Little Thunder 
LBA Tract in order to avoid creating a 
potential bypass situation and to 
enhance the fair market value of the 
remaining unleased coai iii this area. 
Under this alternative, BLM is 
considering adding lands to the Little 
Thunder LBA Tract as applied ‘or 
Figure 2-2). The lands that EiM is 
considering adding to the tract are: 


T.43N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 1: Lot 16 (S'%); 
19.81 acres 

Section 2: Lots 7 through 10 and 15 
through 18; 

321.18 acres 
Section 11: Lots 3 through 6 and 11 
through 14; 

318.93 acres 
Section 14: NW% NW%, Lots 3 
through 5 and 10 through 13; 

324.79 acres 
Section 25: Lots 3 through 6 and 11 
through 14; 

316.37 acres 


T.44N., R.71W., 6” P.M., Campbell 
County, Wyoming 


Section 35: Lots 3 through 6 and 11 


through 14; 
333.10 acres 


Total: 1,634.18 acres 


TBCC estimates that these 1,634.18 
acres contain approximately 216 
miilion tons of in-place coal. The 
Alternative 2 reconfiguration of the 
Little Thunder LBA Tract, therefore, 
results in a tract comprising 
approximately 5,083.50 acres 
containing approximately 695.3 
million tons of in-place coal. Not all 
of the coal included ir this tract 
would be mineable, however. Some of 
the coal added by BLM under 
Alternative 2 is located within the 
BNSF & UP railroad ROW. This coal 
will not be mined because it has been 
determined to be unsuitable for 
mining according to the coal leasing 
unsuitability criteria (43 CFR 3461). 
Although the coal included in these 
lands within the ROW could not be 
mined, these lands would be included 
in this alternative tract configuration 
to allow maximum recovery of all the 
mineable reserves adjacent to the 
ROW and to comply with the coal 
leasing regulations, which do not 
allow leasing of less than 10-acre 
aliquot parts. TBCC estimates that 
approximately 113 million tons of 
coal would be produced from these 
additional 1,634.18 acres. The 
reconfigured tract would contain 
about 553 million tons of recoverable 
coal. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in each tract 
offered for sale as part of the fair 
market value determination process. 
The fact that the coal within the ROW 
cannot all be recovered would be 
considered by BLM in the fair market 
value determination for the LBA tract. 
BLM's estimate of the recoverable 
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federal coal reserves and average 
auality of the coal included in each 
irect will be published in the sale 
nouce for each tract that ts offered for 
sale. Some general coal quality 
information in the area of the LBA 
tracts considered in this EIS is 
included in Section 33 of this 
document. 


2.3.4 Little Thunder LBA _ Tract 
Alternative 3 


Under Alternative 3 fer the Little 
Thuncer LBA Tract, BLM is 
considering splitting the tract 
«sernbed under Alternative 2 and 
Olix..u4g two tracts for competitive 
sale. The two tracts would each be 
subject to standard and special lease 
stipulations developed for the PRB 
and each tract if they are offered for 
sale (Appendix D). Alternative 3 for 
the Little Thunder LBA Tract assumes 
that ALC would be the successful 
bidder on the two tracts if lease sales 
are held and that the tracts would be 
mined as maintenance leases for the 
Black Thunder Mine. Other 
assumptions would be the same as 
for the Littl Thunder LSA Tract 
Proposed Action. 


Under Alternative 3, BLM is 
considering a division of the tract 
described in Alternative 2 into a north 
tract and a south tract in order to 
increase competitive interest in the 
federal coal. The tract described in 
Alternative 2 would be split into two 
tracts roughly along State Highway 
450 and the BNSF & UP railroad spur 
to the Jacobs Ranch and Black 
Thunder Mines (Figure 2-2). The two 
tracts would be offered for sale at 


separate, competitive sealed bid sales. 
Both the north and south tracts could 
be offered for sale at this time, or the 
south tract could be offered for sale at 
this tume and the north tract could 
potentially be combined with other 
unleased federal coal to create a 
larger tract. This north tract would 
potentially be of competitive interest 
to more than one mine. 


The lands that BLM is considering 
including in the north tract are: 


T.44N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 35: Lots 1 through 16; 
662.02 acres 


T.43N., R.71W., 6” P.M., Campbell 
County, Wyoming 


Section 2: Lots 5 through 14; 
403.47 acres 


Total: 1,065.49 acres 


The lands that BLM is considering 
including in the south tract are: 


T.43N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 1: Lot 16(S'%): 
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Section 2: Lots 15 through 20; 
238.64 acres 

Section 11: Lots 1 through 16; 
621.35 acres 
Section 12: Lots 2(W%, SE%), 3 

through 16; 

602.60 acres 

Section 13: Lots 1 through i6; 
648.28 acres 
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Section 14: NW% NW, Lots i 
through 15; 
624.66 acres 
Section 24: Lots | through 16; 
630.52 acres 
Section 25: Lots | through 16; 
632.15 acres 


Total: 4,018.01 acres 


The Alternative 3 reconfiguration of 
the Litthe Thunder LBA Tract, 
therefore, results in a north tract 
comprising 1,065.49 acres containing 
approximately 155.7 million tons of 
in-place coal, and a_ south tract 
comprising 4,018.01 acres containing 
approximately 539.6 million tons of 
in-place coal, according’ to 
information provided” by the 
applicant. As discussed under 
Alternative 2, not all of the coal 
included in the north and south 
tracts would be mineable. Some of 
the coal included in the two tracts 1s 
located within the BNSF & UP 
railroad ROW. This coal would not be 
mined because tt has been 
determined to be unsuitable for 
mining according to the coal leasing 
unsuitability criteria (43 CFR 3461). 
Although the coal included in these 
lands could not be mined, the lands 
would be included in the Alternative 
3 tract configuration to allow 
maximum recovery of all the mineable 
reserves adjacent to the ROW and to 
comply with the coal leasing 
regulations, which do not allow 
leasing of less than 10-acre aliquot 
parts. TBCC estimates — that 
approximately 111.9 malhon tons of 
coal would be produced from the 
1,065.49 -acre north tract and 
approximately 441.1 million tons of 


coal would be produced from the 
4,018.01-acre south tract. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in each tract 
offered for sale as part of the fair 
market value determination process. 
The fact that the coal within the ROW 
cannot all be recovered would be 
considered by BLM in the fair market 
value determination for the LBA 
tracts. BLM’s” estimate of — the 
recoverable federal coal reserves and 
average quality of the coal included in 
each tract will be published in the 
sale notice for each tract that ts 
offered for sale. Some general coal 
quality information in the area of the 
LBA tracts considered in this EIS ts 
included in Section 3.3 of this 
document. 


2.4 Proposed Action and 
Alternatives for the West 
Roundup LBA Tract 


2.4.1 West. Roundup LBA _ Tract 
Proposed Action 


Under the Proposed Action for the 
West Roundup LBA Tract, the tract as 
applied for by TCC would be offered 
for lease at a separate, sealed-bid, 
competitive lease sale, subject to 
standard and_= special lease 
stipulations developed for the PRB 
(Appendix D). The boundaries of the 
tract would be consistent with the 
tract configuration proposed in the 
West Roundup LBA Tract lease 
application (Figure 2-3). As applied 
for, the West Roundup LBA Tract 
consists of two tracts separated by 
the North Rochelle Mine railroad spur 
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and facilities and a county road (Reno 
Road). The Proposed Action assumes 
that TCC will be the successful bidder 
on the West Roundup LBA Tract if it 
is offered for sale. 


The legal description of the proposed 
West Roundup LBA Tract coal lease 
lands as applied for by TCC under the 
Proposed Action is as follows: 


T.42N., R.7OW., 6" P.M., Campbell 
County, Wyoming 


Section 6: Lots 8 through 19, 
20(N 2), 21(N 2), 22(N'%), and 23(N'); 

539.28 acres 
Section 7: Lots 5(S'%), 6(S%), 7(S'), 
8(S'2), 9 through 14; 

303.15 acres 
Section 8: Lots 1(SW‘%), 2(S'%), 
3(S%), 4(S%), 5 through 12; 

384.09 acres 
Section 9: Lots 5(SW‘%), 11, 12, and 
14; 

130.39 acres 


T.43N., R.70W., 6" P.M., Campbell 
County, Wyoming 


Section 31: Lots 13 through 20; 
314.23 acres 


T.42N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 1: Lots 5, 6, and 11 through 
13; 
199.51 acres 


Total surface area applied for: 


1,870.65 acres 


Land descriptions and acreage are 
based on the BLM Status of Public 


Domain Land and Mineral Titles 
approved Coal Plats as of July 26, 
2000, January 9, 2001 and May 9, 
2001. 


As indicated in Chapter 1, Section 
1.4, no lands in the West Roundup 
LBA Tract as applied for were found 
to be unsuitable for mining. The tract 
as applied for includes approximately 
1,870.65 muineable acres. TCC 
estimates that it includes 
approximately 173.2 million tons of 
in-place coal reserves and that about 
155.9 million tons of that coal would 
be recoverable assuming a recovery 
factor of 90 percent. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in the tract 
as part of the fair market value 
determination process. BLM’s 
estimate of the mineable reserves and 
average quality of the coal included in 
the tract will be published in the sale 
notice if the tract is offered for sale. 
Some coal quality information in the 
area of the West Roundup LBA Tract 
is included in Section 3.3 of this 
document. 


The approved North Rochelle Mine 
Permit 550 Term’ TS _ includes 
monitoring and mitigation measures 
for the North Rochelle Mine that are 
required by SMCRA and Wyoming 
State Law. If the West Roundup LBA 
Tract is acquired by TCC, these 
monitoring and mitigation measures 
would be extended to cover 
operations on the LBA tract when the 
coal mining permit is revised to 
include the tract. This permit would 
have to be approved before mining 
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operations could take place on the 
tract. These monitoring and 
mitigation measures are considered to 
be part of the Proposed Action and 
other action alternatives during the 
leasing process because they are 
regulatory requirements. 


The West Roundup LBA Tract would 
be mined as an integral part of the 
North Rochelle Mine under the 
Proposed Action. The North Rochelle 
Mine is already operating under both 
an approved state mining permit and 
MLA mining plan. Both the approved 
state mining permit and MLA mining 
plan would require amendment to 
include the LBA tract. Since the West 
Roundup LBA Tract would be an 
extension of the existing North 
Rochelle Mine, the facilities and 
infrastructure would be the same as 
those identified in the WDEQ/LQD 
Mine Permit 550 Term TS approved 
August 29, 2000 and the BLM 
Resource Recovery and Protection 
Plan approved July 12, 2000 for the 
North Rochelle Mine. 


TCC’s currently approved air quality 
permit allows up to 35 million tons of 
coal per year to be mined through 
year 2018. The North Rochelle Mine 
produced 8.2 million tons of coal in 
1999, 17.2 million tons of coal in 
2000, and 23.9 million tons of coal in 
2001 (Wyoming State Inspector of 
Mines 1999, 2000, and 2001). Under 
the No Action Alternative, the North 
Rochelle Mine would mine _ its 
remaining 283 million tons of in-place 
coal reserves in approximately 7.3 
years at an average production rate of 
35 mmtpy. Under the Proposed 
Action, TCC currently estimates that 


average annual production would be 
35 million tons and the life of the 
mine would be _ extended by 
approximately 4.5 years. 


If TCC acquires the West Roundup 
LBA Tract as applied for, they 
estimate that a total of 410.9 million 
tons of coal would be mined after 
January 1, 2002, with an estimated 
155.9 million tons coming from the 
LBA tract. This estimate of 
recoverable reserves assumes that 
about 10 percent of the coal would be 
lost under normal mining practices, 
based on historical recovery factors at 
the North Rochelle Mine. As of 
December 31, 2001, 49.3 million tons 
of coal had been mined from within 
the current permitted area of the 
mine. 


Topsoil removal with heavy 
equipment would proceed ahead of 
overburden removal. Whenever 
possible, direct haulage to a 
reclamation area would be done, but 
due to scheduling, some topsoil 
would be temporarily stockpiled. As 
required by the reclamation plan, 
heavy equipment again would be used 
to haul and distribute the stockpiled 
topsoil. 


The North Rochelle Mine is one of 
several mines currently operating in 
the PRB where the coal seams are 
notably thick and the overburden is 
relatively thin. Overburden removal 
has been and would continue to be by 
truck/shovel operation and_ the 
combination of cast-blasting and 
dragline. Most overburden and all 
coal is drilled and blasted to facilitate 
efficient excavation. The design of the 
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North Rochelle Mine seeks to confine 
disturbance to the active mine blocks. 
As overburden is removed, most is 
directly placed into areas where coal 
has already been removed. Once the 
overburden has been replaced it is 
sampled and verified to be suitable 
overburden material, then graded to 
approximate final contour, nipped and 
finally topsoiled. If necessary, 
material that is found to be 
unsuitable would be adequately 
covered with suitable overburden 
material prior to grading and 
topsoiling. Elevations consistent with 
an approved PMT plan would be 
established as quickly as possible. 
Under certain conditions, the PMT 
may not be immediately achievable. 
This occurs when there is an excess 
of material that may _ require 
temporary stockpiling, when there is 
insufficient material available from 
current overburden removal 
operations, or when future mining 
could redisturb an area already 
mined. Once a seedbed has been 
formed, vegetation would be 
reestablished that is consistent with 
the postmining land use. 


Coal would be produced from two 
seams of the Wyodak bed, a thin, 
discontinuous rider seam (referred to 
as the “D” seam or Upper Wyodak) 
and a uniformly thick main seam 
(referred to as the “E” seam or Middle 
Wyodak), at several working faces to 
enable blending of the coal to meet 
customer quality requirements, to 
comply with BLM lease requirements 
for maximum economic recovery of 
the coal resource, and to optimize 
coal removal efficiency with available 
equipment. The “D” seam (Upper 


Wyodak) fluctuates greatly in 
thickness and quality throughout the 
mine area. Therefore, the recoverable 
portion of the “D” seam is highly 
variable, thus reducing the overall 
recovery factor for the coal reserves to 
approximately 90 percent. Mining 
efficiency and air quality protection 
are and would continue to be 
facilitated by extensive use of near-pit 
crushers and overland conveyors. 
Coal would be loaded with electric- 
powered shovels or hydraulic front- 
end loaders into off-highway haul 
trucks for transport to crushing 
facilities. Coal haul roads, crushing 
facilities and conveyors would be 
temporary structures built within the 
mine area. All coal transfer location 
points and crushing operations are 
controlled by baghouse-type dust 
collectors, and dry mist foggers are 
being reviewed for permitting at 
several locations throughout the 
mine. Truck dumping operations use 
stilling sheds to control fugitive dust. 
While sufficient capacity exists, 
future changes in facilities may be 
constructed to improve operating 
efficiency and air quality protection. 
Additional near-pit crusher/conveyor 
systems would be constructed and 
moved as the mining operation 
progresses. A new truck 
dump/crusher and conveyor system 
was added in 2001. 


Current full-time employment at the 
North Rochelle Mine is approximately 
224. If the LBA tract is acquired, 
TCC anticipates that the average 
annual coal production would be 
approximately 35 million tons with 
employment increasing to 400 
persons. 
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The West Roundup LBA Tract was 
applied for by TCC, but it is also 
located adjacent to the Black Thunder 
Mine, operated by TBCC. TBCC may 
also be in a position to mine the West 
Roundup LBA Tract as a maintenance 
lease under the Proposed Action and 
Alternatives 2 and 3. If ALC acquires 
the tract, the rate of coal production, 
mining sequence, equipment, and 
facilities would be different than if 
TCC acquired the tract as a 
maintenance lease, as described 
above. However, the area of 
disturbance and the impacts of 
removing the coal would not be 
substantially different from the area 
of disturbance and the impacts of 
TCC mining the tract. 


«<®? 


Alternative 1 


Under the West Roundup LBA Tract 
Alternative 1, the No-Action 
Alternative, the application to lease 
the coal included in the West 
Roundup LBA Tract would be 
rejected, the tract would not be 
offered for competitive sale, and the 
coal included in the tract would not 
be mined. This would not affect 
permitted mining activities and 
employment on the existing leases at 
the North Rochelle Mine and would 
not preclude an application to lease 
the coal included in the West 
Roundup LBA Tract in the future. 
Portions of the surface of the West 
Roundup LBA Tract could be 
disturbed due to overstripping to 
allow coal to be removed from the 
adjacent existing leases. 


Approximately 3,443.5 acres of 
federal coal are currently leased at 
the North Rochelle Mine and a total of 
about 5,288 acres of land will be 
affected in mining the current leases. 
Under the No Action Alternative, TCC 
estimates that the average annual 
production at the North Rochelle 
Mine after 2001 will be 35 million 
tons, and average employment will be 
224 persons. 


In order to compare the economic and 
environmental consequences of 
mining these lands versus not mining 
them, this EIS was prepared under 
the assumption that an LBA tract 
would not be mined in the foreseeable 
future if the No Action Alternative for 
that tract is selected. However, 
selection of this alternative would not 
preclude leasing and mining of a 
rejected tract in the future, either as 
a maintenance tract for existing 
operations or as a new start mine. 


Alternative 2 


Under Alternative 2 for the West 
Roundup LBA Tract, BLM would 
reconfigure the tract and hold a 
competitive coal sale for the lands 
included in the reconfigured tract and 
issuc a lease to the successful bidder. 
The modified tract would be subject 
to standard and_ special lease 
stipulations developed for the PRB 
and this tract if it is offered for sale 
(Appendix D). Alternative 2 for the 
West Roundup LBA Tract assumes 
that TCC would be the successful 
bidder on the tract if a lease sale is 
held and that the tract would be 
mined as a maintenance lease for the 
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North Rochelle Mine. Other 
assumptions are the same as for the 
Proposed Action. 


As applied for, the West Roundup 
LBA Tract consists of two non- 
contiguous tracts of federal coal 
separated by the North Rochelle Mine 
railroad spur, the North Rochelle 
Mine facilities, and a county road 
known as Reno Road (Figure 1-4). 
Under Alternative 2 for the West 
Roundup LBA Tract, the size of the 
tract as applied for would be 
increased to include the area between 
the two tracts as applied for (Figure 
2-3). BLM is considering including 
this coal to prevent some or all of the 
coal in this area from being bypassed. 
As discussed in Section 1.4, USFS 
has determined that lands under a 
USFS special use permit for ancillary 
facilities at the North Rochelle Mine 
are unsuitable for mining under 
Unsuitability Criterion 2. The area 
that would bk added under this 
alternative is included in the USFS 
special use permit. It would not be 
economically feasible to move the 
railroad spur, county road, and mine 
facilities to recover all the coal at this 
time. However, BLM is considering 
including this area in the tract 
because it may be possible to recover 
portions of the coal reserves in this 
area when the rest of the tract is 
mined if it is leased at this time. It 
may also be economically feasible at 
some point in the future to move the 
road and railroad spur and recover 
the coal if it is leased. The lands that 
BLM is considering adding to the 
tract are: 


T.42N., R.70W., 6" P.M., Campbell 
County, Wyoming 


Section 4: Lots 17(S% S%) and 
18(S'2 S$); 

19.53 acres 
Section 5: Lots 17(S%), 18(S‘%), 


19(S% S%), and 20(S% S'%); 

58.33 acres 
Section 6: Lots 20(/S%), 21(S‘%), 
22(S‘%), and 23(S‘); 

77.35 acres 
Section 7: Lots 5(N%), 6(N%), 7(N), 
and 8(N‘); 

77.18 acres 
Section 8: Lots 1(N%, SE%), 2(N%), 
3(N Yl, and 4(N); 

87.86 acres 
Section 9: Lots 1 through 4, 5(N% 
SE%), 6 through 8; 

305.89 acres 


Total: 626.14 acres 


TCC estimates that these 626.14 
acres contain approximately 51.4 
million tons of mineable coal. The 
Alternative 2 reconfiguration cf the 
West Roundup LBA Tract, therefore, 
results in a tract comprising 
approximately 2,496.79 acres 
containing approximately 224.6 
million tons of in-place coal. Using 
TCC’s projected recovery factor of 90 
percent, the reconfigured tract would 
contain about 202.1 million tons of 
recoverable coal, assuming that the 
coal underlying the railroad spur and 
facilities would be economically 
recoverable at some point in the 
future. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in the tract 
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as part of the fair market value 
determination process. The fact that 
the coal underlying the railroad spur, 
county road, and mine facilities 
cannot be economically recovered at 
this time would be considered by BLM 
in the fair market value determination 
for the LBA tract. BLM'’s estimate of 
the recoverable reserves and average 
quality of the coal included in the 
tract will be published in the sale 
notice if the tract is offered for sale. 
Some coal quality information in the 
area of the West Roundup LBA Tract 
is included in Section 3.3 of this 
document. 


On February 9, 2001, TCC filed an 
application to modify an existing 
federal coal lease (WYW-127221) at 
the North Rochelle Mine by adding 
155.90 acres to the southern end of 
that lease. BL!* is processing that 
lease modification application. In the 
event that the lands included in the 
lease modification application are not 
added to federal coal lease WYW- 
127221 as propose’, BLM will 
consider offering them, as well as the 
616.35 acres described above, in 
West Roundup LBA Tract Alternative 
2. The additional lands that would be 
added to the tract as applied for 
under Alternative 2 if lease WYW- 
127221 is not modified are: 


T.42N., R.70W., 6" P.M., Campbell 
County, Wyoming 


Section 4: Lots 17(N%, NY S‘%), and 
18(NY%, NY SY); 
58.58 acres 
Section 5: Lots 17(N%%), 18(N‘%), 19 
(NY, NY SY), and 20 (NY, N'Y S%); 
97.32 acres 


Total: 155.90 acres 


TCC estimates that these 155.90 
acres contain approximately 13 
million tons of mineable coal. 
Therefore, if lease WYW- 127221 is not 
modified, the Alternative 2 
reconfiguration of the West Roundup 
LBA Tract results in a _ tract 
comprising approximately 2,652.69 
acres containing approximately 237.6 
million tons of in-place coal. Using 
TCC’s projected recovery factor of 90 
percent, the reconfigured tract would 
contain about 213.8 million tons of 
recoverable coal, assuming that the 
coal underlying the railroad spur and 
facilities would be economically 
recoverable at some point in the 
future. 


2.4.4 West Roundup LBA __ Tract 
Alternative 3 


Under Alternative 3 for the West 
Roundup LBA Tract, BLM would 
reconfigure the tract and hold a 
competitive coal sale for the lands 
included in the reconfigured tract and 
issue a lease to the successful bidder. 
The modified tract would be subject 
to standard and special lease 
stipulations developed for the PRB 
and this tract if it is offered for sale 
(Appendix D). Alternative 3 for the 
West Roundup LBA Tract assumes 
that TCC would be the successful 
bidder on the tract if a lease sale is 
held and that the tract would be 
mined as a maintenance lease for the 
North Rochelle Mine. Other 
assumptions are the same as for the 
Proposed Action. 
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Under Alternative 3 for the West 
Roundup LBA Tract, the size of the 
tract as applied for would be 
increased. The area between the two 
tracts as applied for would be added 
as under Alternative 2, along with 
additional lands to the west and 
south of the tract as applied for 
(Figure 2-3). The BLM is considering 
adding additional lands to the south 
and west to enhance the value of the 
remaining unleased federal coal in 
this area. As Under Alternative 2, the 
area between the two tracts that 
would be added under this alternative 
is included in the USFS special use 
permit, which USFS has determined 
to be unsuitable for mining. 
However, it may be possible to recover 
portions of coal that would be added 
under the North Rochelle Mine 
railroad spur, North Rochelle Mine 
facilities, and Reno Road when the 
rest of the tract is mined. The 
additional lands that BLM is 
considering adding to the tract under 
this alternative are: 


T.42N., R.70W., 6" P.M., Campbell 
County, Wyoming 


Section 4: Lots 17(S% S‘%), and 
18(S% S%); 

19.53 acres 
Section 5: Lots 17(S¥%), 18(S‘%), 


19(S% S2), and 20(S% S'%); 

58.33 acres 
Section 6: Lots 20(S%), 21(S‘%), 
22(S'2), and 23(S%); 

77.35 acres 
Section 7: Lots 5(N%), 6(N¥2), 7(N%), 
and 8(N‘); 

77.18 acres 
Section 8: Lots 1(N%, SE“), 2(N%), 
3(N 2), 4(NY2), and 16; 


127.87 acres 
Section 9: Lots 1 through 4, 5(N%, 
SE), 6 through 8, and 13; 

346.09 acres 


T.42N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 1: Lots 7 through 10, 14, 15, 
19, and 20; 
317.03 acres 


Total: 1,023.38 acres 


TCC estimates that these 1,023.38 
acres contain approximately 101 
million tons of in-place coal. The 
Alternative 3 reconfiguration of the 
West Roundup LBA Tract, therefore, 
results in a tract comprising 
approximately 2,894.03 acres 
containing approximately 274.2 
million tons of in-place coal. Using 
TCC’s projected recovery factor of 90 
percent, the reconfigured tract would 
contain about 246.8 million tons of 
recoverable coal, assuming that the 
coal underlying the railroad spur and 
facilities would be economically 
recoverable at some point in the 
future. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in the tract 
as part of the fair market value 
determination process. The fact that 
the coal underlying the railroad spur, 
county road, and mine facilities 
cannot be economically recovered 
would be considered by BLM in the 
fair market value determination for 
the LBA tract. BLM’s estimate of the 
recoverable reserves and average 
quality of the coal included in the 
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tract will be published in the sale 
notice if the tract is offered for sale. 
Some coal quality information in the 
area of the West Roundup LBA Tract 
is included in Section 3.3 of this 
document. 


Alternative 3 for the West Roundup 
LBA Tract also would include the 
lease modification area discussed in 
Section 2.4.3 in the tract that would 
be offered for lease. On February 9, 
2001, TCC filed an application to 
modify an existing federal coal lease 
(WYW-127221) at the North Rochelle 
Mine by adding 155.90 acres to the 
southern end of that lease. BLM is 
processing that lease modification 
application. In the event that the 
lands included in the lease 
modification application are not 
added to federal coal lease WYW- 
127221 as proposed, BLM will 
consider offering them, as well as the 
1,023.38 acres described above, in 
West Roundup LBA Tract Alternative 
3. The additional lands that would be 
added to the tract as applied for 
under Alternative 3 if lease WYW- 
127221 is not modified: 


T.42N., R.70W., 6" P.M., Campbell 
County, Wyoming 


Section 4: Lots 17(N%, NY% S%), and 
18 (NY%, NY SY); 
58.58 acres 
Section 5: Lots 17(N%), 18(N%), 19 
(NY, NY% S¥%), and 20 (N'Y, NY S%); 
97.32 acres 


Total 155.90 acres 


TCC estimates that these 155.90 
acres contain approximately 13 


million tons of mineable_ coal. 
Therefore, if lease WYW-127221 is not 
modified, the Alternative 3 
reconfiguration of the West Roundup 
LBA Tract results in a_ tract 
comprising approximately 3,049.93 
acres containing approximately 287.2 
million tons of in-place coal. Using 
TCC’s projected recovery factor of 90 
percent, the reconfigured tract would 
contain about 258.5 million tons of 
recoverable coal, assuming that the 
coal underlying the railroad spur and 
facilities would be economically 
recoverable at some point in the 
future. 


2.5 Proposed Action and 
Alternatives for the West 
Antelope LBA Tract 


2.5.1 West Antelope LBA Tract 
Proposed Action 


Under the Proposed Action for the 
West Antelope LBA Tract, the tract as 
applied for by ACC would be offered 
for lease at a separate, sealed-bid, 
competitive lease sale, subject to 
standard and _ special lease 
stipulations developed for the PRB 
(Appendix D). The boundaries of the 
tract would be consistent with the 
tract configuration proposed in the 
West Antelope LBA Tract lease 
application (Figure 2-4). The 
Proposed Action assumes that ACC 
will be the successful bidder on the 
West Antelope LBA Tract if it is 
offered for sale. 


The legal description of the proposed 
West Antelope LBA Tract coal lease 
lands as applied for by ACC under the 
Proposed Action is as follows: 
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Figure 2-4 West Antelope LBA Alternative Tract Configurations 
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T.40N., R.71W., 6" P.M., Converse 
County, Wyoming 


Section 3: Lots 15 through 18; 
159.78 acres 
Section 4: Lots 5 through 20; 
487.25 acres 
Section 5: Lots 5 through 7, 10 
through 15, 19, and 20; 
320.84 acres 
Section 9: Lot 1; 
40.14 acres 
Section 10: Lots 3 and 4; 
80.65 acres 


T.41N., R.71W., 6" P.M., Converse 
and Campbell Counties, Wyoming 


Section 28: Lots 1 through 16; 
649.21 acres 
Section 29: Lots | through 16; 
659.81 acres 
Section 32: Lots 1 through 3, 6 
through 11, 14 through 16; 
486.16 acres 
Section 33: Lots 1 through 16; 
658.35 acres 


Total surface area applied for: 
3,942.19 acres 


Land descriptions and acreage are 
based on the BLM Status of Public 
Domain Land and Mineral Titles 
approved Coal Plats as of July 26, 
2000, May 9, 2001 and September 6, 
2001. 


As indicated in Chapter 1, Section 
1.4, no lands in the West Antelope 
LBA Tract were found to be 
unsuitable for mining. ACC's 
approved mining plan avoids 
disturbing Antelope Creek and an 
adjacent buffer zone, so it is assumed 


that any coal resources included in 
the above described lands that are 
beneath Antelope Creek would not be 
recovered. ACC estimates that the 
tract as applied for includes 
approximately 2,755.16 mineable 
acres with approximately 293.9 
million tons of in-place coal, 245.6 
millon tons of mineable coal, and 
that about 228.4 million tons of that 
coal would be recoverable assuming a 
recovery factor of 93 percent. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in the tract 
as part of the fair market value 
determination process. The fact that 
the coal underlying Antelope Creek 
and the adjacent buffer zone will not 
be mined would be considered by 
BLM in the fair market value 
determination for the LBA tract. 
BLM’s estimate of the recoverable 
reserves and average quality of the 
coal included in the tract will be 
published in the sale notice if the 
tract is offered for sale. Some coal 
quality information in the area of the 
West Antelope LBA Tract is included 
in Section 3.3 of this document. 


The approved Antelope Mine Permit 
525 Term T6 includes monitoring and 
mitigation measures for the Antelope 
Mine that are required by SMCRA and 
Wyoming State Law. If the West 
Antelope LBA Tract is acquired by 
ACC, these monitoring and mitigation 
measures would be extended to cover 
operations on the LBA tract when the 
coal mining permit is revised to 
include the tract. This permit would 
have to be approved before mining 
operations could take place on the 
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tract. These monitoring and 
mitigation measures are considered to 
be part of the Proposed Action and 
other action alternatives during the 
leasing process Secause they are 
regulatory requirements. 


The West Antelope LBA Tract wouid 
be mined as an integral part of the 
Antelope Mine under the Proposed 
Action. The Antelope Mine is already 
operating under both an approved 
state mining permit and MLA mining 
plan. Both the approved state mining 
permit and MLA mining plan would 
require amendment to include the 
LBA tract. Since the West Antelope 
LBA Tract would be an extension of 
the Antelope Mine, the facilities and 
infrastructure would be the same as 
those identified in the WDEQ/LOQD 
Mine Permit 525 Term T6 approved 
November 3, 1998 and the BLM 
Resource Recovery and Protection 
Plan approved August 27, 2001 for 
the Antelope Mine. 


ACC's currently approved air quality 
permit allows up to 32 million tons of 
coal per year to be mined through 
year 2017. The Antelope Mine 
produced 22.7 million tons of coal in 
1999, 23 million tons of coal in 2000, 
and 24.6 million tons of coal in 2001 
(Wyoming State Inspector of Mines 
1999, 2000, and 2001). Under the No 
Action Alternative, the Antelope Mine 
would mine its remaining 347.3 
million tons of recoverable coal 
reserves in approximately 25 years at 
an average annual production rate of 
13.9 million tons anc at a maximum 
production rate of 32 mmtpy. Under 
the Proposed Action, ACC currently 
estimates that average annual coal 


production would be 23 million tons, 
the maximum annual production 
would be 32 million tons, and the life 
of the mine is expected to remain at 
25 years. 


If ACC acquires the West Antelope 
LBA Tract as applied for, they 
estimate that a total of 575.7 million 
tons of coal would be mined after 
January 1, 2002, with an estimated 
228.4 miluon tons coming from the 
LBA tract. This estimate of 
recoverable reserves assumes that 
about seven percent of the coal would 
be lost under normal mining 
practices, based on historical recovery 
factors at the Antelope Mine. As of 
December 31, 2001, 169 million tons 
of coal had been mined from within 
the current permitted area of the 
mine. 


Topsoil removal with heavy 
equipment would proceed ahead of 
overburden removal. Whenever 
possible, direct haulage to a 
reclamation area would be done, but 
due to scheduling, some topsoil 
would be temporarily stockpiled. As 
required by the reclamation plan, 
heavy equipment again would be used 
to haul and distribute the stockpiled 


topsoil. 


Overburden has been and would 
continue to be removed by dragline 
and truck and shovel operations. 
Most overburden and all coal is 
drilled and blasted to facilitate 
efficient excavation. The design of the 
Antelope Mine seeks to confine 
disturbance to the active mine blocks. 
As overburden is removed, most 
would be directly placed into areas 
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where coal has already been removed. 
Once the overburden has been 
replaced it is sampled and verified to 
be suitable overburden material, then 
graded to approximate final contour, 
ripped and finally topsoiled. If 
necessary, material that 1s found to 
be unsuitable would be adequately 
covered with suitable overburden 
material prior to grading and 
topsoiling. Elevations consistent with 
an approved PMT plan would be 
established as quickly as possible. 
Under certain conditions, the PMT 
may not be immediately achievable. 
This occurs when there is an excess 
of material that may require 
temporary stockpiling, when there is 
insufficient material available from 
current overburden removal 
operations, or when future mining 
could redisturb an area already 
mined. Once a seedbed has been 
formed, vegetation would be 
reestablished that is consistent with 
the postmining land use. 


Coal would be produced from as 
many as four seams of the primary 
Anderson and Canyon beds at several 
working faces to enable blending of 
the coal to meet customer quality 
requirements, to comply with BLM 
lease requirements for maximum 
economic recovery of the coal 
resource, and to optimize coal 
removal efficiency with available 
equipment. Mining efficiency and air 
quality protection are and would 
continue to be facilitated by extensive 
use of near-pit crushers and overland 
conveyors from the crushers to the 
storage and loadout facilities. Coal 
would be loaded with electric-powered 
shovels or hydraulic excavators into 


off-highway haul trucks for transport 
to crushing facilities. Coal haul 
roads, crushing facilities and 
conveyors would be temporary 
structures built within the mine area. 
All coal transfer location points and 
crushing operations are controlled by 
bagh»use-type dust collectors or 
PECs. The truck dumping operations 
use stilling sheds to control fugitive 
dust and the overland conveyors are 
covered by dust hoods. While 
sufficient capacity exists, future 
changes in facilities may be 
constructed to improve operating 
efficiency and air quality protection. 
The conveyor systems would be 
extended to reach each of the various 
mine areas if ACC acquires the West 
Antelope LBA Tract. 


Current full-time employment at the 
Antelope Mine is 215. If the LBA 
tract is acquired, ACC anticipates 
that the average annual coal 
production would be approximately 
23 million tons, and no additional 
employment would be expected. 


2.5.2 West Antelope LBA Tract 
Alternative 1 


Under the West Antelope LBA Tract 
Alternative 1, the No-Action 
Alternative, the application to lease 
the coal included in the West 
Antelope LBA Tract would be rejected, 
the tract would not be offered for 
competitive sale, and the coal 
included in the tract would not be 
mined. This would not affect 
permitted mining activities and 
employment on the existing leases at 
the Antelope Mine and would not 
preclude an application to lease the 
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coal included in the West Antelope 
LBA Tract in the future. Portions of 
the surface of the West Antelope LBA 
Tract could be disturbed due to 
overstripping to allow coal to be 
removed from the adjacent existing 
leases. 


Approximately 8,019.2 acres of 
federal coal are currently leased at 
the Antelope Mine and a total of 
about 8,821 acres of land will be 
affected in mining the current leases. 
Under the No Action Alternative, ACC 
estimates that the average annual 
production at the Antelope Mine after 
2001 will be 13.9 million tons, and 
average employment will be 215 
persons. 


In order to compare the economic and 
environmental consequences’ of 
mining these lands versus not mining 
them, this EIS was prepared under 
the assumption that an LBA tract 
would not be mined in the foreseeable 
future if the No Action Alternative for 
that tract is selected. However, 
selection of this alternative would not 
preclude leasing and mining of a 
rejected tract in the future, either as 
a maintenance tract for existing 
operations or as a new Start mine. 


2.9.3 West Antelope LBA I ract 
Alternative 2 


Under Alternative 2 for the West 
Antelope LBA Tract, BLM would 
reconfigure the tract and hold a 
competitive coal sale for the lands 
included in the reconfigured tract and 
issue a lease to the successful bidder. 
The modified tract would be subject 
to standard and _ special lease 


stipulations developed for the PRB 
and that tract if it is offered for sale 
(Appendix D). Alternative 2 for the 
West Antelope LBA Tract assumes 
that ACC would be the successful 
bidder on the tract if a lease sale is 
held and that the tract would be 
mined as a maintenance lease for the 
Antelope Mine. Other assumptions 
are the same as for the Proposed 
Action. 


BLM is considering an alternate tract 
configuration for the West Antelope 
LBA Tract in order to avoid creating a 
potential bypass situation (Figure 2- 
4). Adding the area between the West 
Antelope LBA Tract as applied for and 
the existing Horse Creek lease (WYW 
141435, issued effective December 1, 
2000) would enlarge the original 
configuration of the West Antelope 
LBA Tract. The lands that BLM is 
considering adding to the tract are: 


T.41N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 22: Lots 2 and 16; 


85.20 acres 

Section 27: Lots 6 through 11; 
250.51 acres 
Total: 335.71 acres 


The increase to the West Antelope 
LBA Tract would be 335.71 acres 
containing approximately 27.9 million 
tons of in-place coal. The Alternative 
2 reconfiguration, therefore, results in 
a tract comprising approximately 
3,877.90 acres containing 
approximately 321.8 million tons of 
in-place coal. After eliminating coal 
that would not be mined beneath 


2-38 / Ui South Powder River Basin Coal Draft EIS 


2.0 Proposed Action and Alternatives 


Antelope Creek and the adjacent 
buffer zone, ACC estimates that the 
reconfigured tract includes 
approximately 3,091 mineable acres 
with approximately 273.4 million tons 
of mineable coal. Using ACC’s 
projected recovery factor of 93 
percent, the reconfigured tract would 
contain about 254.3 million tons of 
recoverable coal. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in the tract 
as part of the fair market value 
determination process. The fact that 
the coal underlying Antelope Creek 
and the adjacent buffer zone will not 
be mined would be considered by 
BLM in the fair market value 
determination for the LBA tract. 
BLM’s estimate of the recoverable 
reserves and average quality of the 
coal included in the tract will be 
published in the sale notice if the 
tract is offered for sale. Some coal 
quality information in the area of the 
West Antelope LBA Tract is included 
in Section 3.3 of this document. 


2.5.4 West Antelope LBA Tract 
Alternative 3 


Under Alternative 3 for the West 
Antelope LBA Tract, BLM is 
considering a different tract 
configuration. As under Alternative 
2, if this tract configuration is 
selected BLM would hold a 
competitive coal sale and issue a 
lease to the successful bidder. The 
modified tract would be subject to 
standard and _ special lease 
stipulations developed for the PRB 
and that tract if it is offered for sale 


(Appendix D). Alternative 3 for the 
West Antelope LBA Tract assumes 
that ACC would be the successful 
bidder on the tract if a lease sale is 
held and that the tract would be 
mined as a maintenance lease for the 
Antelope Mine. Other assumptions 
would be the same as for the 
Proposed Action. 


Under this alternative for the West 
Antelope LBA Tract, BLM is 
considering removing some of the 
lands applied for in the northern 
portion of the West Antelope LBA 
Tract from consideration for leasing 
at this time and offering a smaller 
tract for competitive sale (Figure 2-4). 
The coal that BLM is considering 
removing from the tract as applied for 
could be combined with the unleased 
federal coal in this area to create a 
tract which could potentially have 
more competitive interest and a 
higher fair market value if it is leased 
in the future. The lands that BLM is 
considering removing from the tract 
are: 


T.41N., R.71W., 6" P.M., Campbell 
County, Wyoming 


Section 28: Lots 1 through 8; 
332.50 acres 
Section 29: Lots 1 through 8, 12, and 
13: 
410.56 acres 


Total: 733.06 acres 


ACC estimates that these 733.06 
acres contain approximately 91.6 
million tons of in-place coal. The 
Alternative 3 reconfiguration of the 
West Antelope LBA Tract, therefore, 
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results in a tract comprising 
approximately 2,809.13 acres 
containing approximately 202.3 
million tons of in-place coal, 
according to information provided by 
the applicant. After eliminating coal 
that would not be mined beneath 
Antelope Creek and the adjacent 
buffer zone, ACC estimates that the 
reconfigured tract includes 
approximately 2,022.1 mineable acres 
with approximately 183.2 million tons 
of mineable coal. Using ACC’s 
projected recovery factor of 93 
percent, the reconfigured tract would 
contain about 170.4 million tons of 
recoverable coal. 


BLM will independently evaluate the 
volume and average quality of the 
coal resources included in each tract 
offered for sale as part of the fair 
market value determination process. 
The fact that the coal underlying 
Antelope Creek and the adjacent 
buffer zone will not be mined would 
be considered by BLM in the fair 
market value determination for the 
LBA tract. BLM’s estimate of the 
recoverable federal coal reserves and 
average quality of the coal included in 
each tract will be published in the 
sale notice for each tract that is 
offered for sale. Some general coal 
quality information in the area of the 
LBA tracts considered in this EIS is 
included in Section 3.3 of this 
document. 


2.6 Alternatives Considered but 
Not Analyzed in Detail 


2.6.1 Alternative 4 


Under this alternative, as under the 
Proposed Action and Alternatives 2 
and 3, the BLM would hold a 
separate, competitive, sealed-bid sale 
for the lands included in one or more 
of the LBA tracts. Alternative 4 
assumes, however, that the 
successful qualified bidder would be 
someone other than the applicant and 
that this bidder would plan to open a 
new mine to develop the coal 
resources in one or more of the LBA 
tracts (NARO North, NARO South, 
Little Thunder, West Roundup, and 
West Antelope). 


A company or companies acquiring 
this coal for one or more new stand- 
alone mines would require 
considerable initial capital expenses, 
including the construction of new 
surface facilities (i.e., offices, shops, 
warehouses, coal processing facilities, 
coal loadout facilities, and rail spur), 
extensive baseline data collection, 
and development of new mining and 
reclamation plans. In addition, a 
company or companies acquiring this 
coal for one or more new start mines 
would have to compete for customers 
with established mines in a 
competitive market. 


BLM currently estimates that a tract 
would potentially need to include as 
much as 500 to 600 million tons of 
coal in order to attract a buyer 
interested in opening a new mine in 
the Wyoming PRB. This is based on 
the assumptions that an operator 
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would construct facilities capable of 
producing 30 mmtpy to take 
advantage of the economies of scale 
offered by the coal deposits in the 
PRB and that 20 to 30 years of coal 
reserves would be needed to justify 
the expense of building the facilities 
described above. Given these 
assumptions, it is questionable 
whether most of the tracts under the 
Proposed Action or Alternatives 2 or 3 
potentially include sufficient coal 
resources to support a new mine. 


The potential difficulty in obtaining 
an air quality permit is another issue 
which could discourage new mine 
starts in the PRB. A new mine would 
create a new source of air quality 
impacts. As discussed in Chapter 3, 
the WDEQ/AQD administers a 
permitting program to assist the 
agency in managing the State's air 
resources. Under this program, 
anyone planning to construct, modify, 
or use a facility capable of emitting 
designated pollutants into the 
atmosphere must obtain an air 
quality permit to construct. Coal 
mines fall into this category. 


In order to obtain a construction 
permit, an operator may be required 
to demonstrate that the proposed 
activities will not increase air 
pollutant levels above annual 
standards established by the 
Wyoming Air Quality Standards and 
Regulations (WDEQ/AQD 2000). Due 
to the current levels of mineral 
development (coal and oil and gas) in 
the Wyoming PRB, the Wyoming air 
quality standards have been exceeded 
several times recently in the southern 
PRB. Therefore, it may be difficult for 


an operator planning*on opening a 
new mine to demonstrate that new 
operations would not result in air 
pollution levels that are above annual 
Wyoming standards. 


In view of the issues discussed above, 
development of new mines on one or 
more of the LBA tracts included in 
this EIS is considered unlikely and 
this alternative is not analyzed in 
detail. 


The environmental impacts of 
developing one or more new mines to 
recover the coal resources in one or 
more of these LBA tracts would be 
greater than under the Proposed 
Action, the No Action Alternative, or 
Alternatives 2 or 3 because of the 
need for new facilities, new rail lines, 
new employment, and the creation of 
additional sources of particulates 
(dust). In the event that one or more 
lease sales are held and_ the 
applicants are not the successful 
bidders, the successful bidder or 
bidders would be required to submit 
detailed mining and _ reclamation 
plans for approval before any of the 
tracts could be mined, and this NEPA 
analysis would be reviewed and 
supplemented as necessary prior to 
approval of those mining and 
reclamation plans. 


2.6.2 Alternative 5 


Under Alternative 5, the BLM would 
delay the sale of one or more of the 
LBA tracts as applied for. Delaying 
the sale of one or more of the tracts 
would allow CBM resources to be 
more completely recovered prior to 
mining. Also, the prices received for 
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coal from the PRB have generally 
been decreasing in recent years. If 
coal lease sales are delayed until 
prices increase, the bonus and royalty 
payments to the government might be 
higher. Under this alternative, it is 
assumed that one or more of the 
tracts could be developed later as 
maintenance tracts or new start 
mines, depending on how long the 
sales were delayed. 


CBM wells presently exist or are 
proposed on oil and gas leases inside 
or adjacent to the NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts as proposed. If one or more of 
the LBA tracts included in this EIS 
are leased, mining cannot occur until 
the lessees have approved mining and 
reclamation permits and MLA mining 
plans, which generally takes several 
years. This would allow time for a 
large portion of the CBM resources to 
be recovered from the tracts. 


There are two major sources of 
revenue to. state and _ federal 
governments from the leasing and 
mining of federal coal: 1) the 
competitive bonus bid paid at the 
time the coal is leased, and 2) federal 
and state royalties and taxes collected 
when the coal is_ sold. This 
alternative could potentially increase 
the fair market value of the coal 
resources in one or more of the LBA 
tracts, which could increase the 
bonus bid when the coal is leased. 
The price paid for coal from 
northeastern Wyoming decreased by 
more than $1.00 per ton from 1992 to 
2000, while production of low sulfur 
PRB coal increased annually. Prices 


for PRB coal increased slightly in 
2000 and 2001, and are projected to 
remain stable or increase slightly 
from 2002 through 2007 (WSGS 
2002a). There is no assurance that 
delaying one or more of the sales 
would result in a higher coal price or 
a higher bonus bid. 


The fair market value of these tracts 
and the resulting bonus payment to 
the government could increase if one 
or more lease sales are postponed 
and if PRB coal prices increase, but 
the postponement would not 
necessarily lead to higher royalty or 
tax income to the state or federal 
governments. Royalty and tax 
payments increase automatically 
when coal prices increase because 
they are collected at the time the coal 
is sold, but they cannot be collected 
until the coal is leased and permitted 
and that takes several years. If 
leasing is delayed, then by the time 
the coal is mined, the higher coal 
prices may or may not persist. If the 
higher coal prices do persist, they 
may enable the coal lessee to 
negotiate longer term contracts at 
higher prices, which would result in 
longer term, higher royalty and tax 
revenues. On the other hand, if the 
existing mining operations run out of 
coal reserves before prices rise, they 
may have to shut down their 
operations before additional coal can 
be leased and permitted for mining. 
In that case, the fair market value of 
the coal may actually drop because 
the added expense of reopening a 
mine or starting a new mine would 
have to be factored into the fair 
market value. 
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Other considerations include the 
value of leaving the mineable coal for 
future development versus the value 
of making low-sulfur coal available 
now, in anticipation of cleaner fuel 
sources being developed in the future. 
Continued leasing of PRB coal 
enables coal-fired power plants to 
meet Clean Air Act requirements 
without constructing new plants, 
revamping existing plants, or 
switching to existing alternative fuels, 
which would probably significantly 
increase power costs for individuals 
and businesses. If cleaner fuel 
sources are developed in the future, 
they could be phased in with less 
economic impact to the public. 


A range of the potential future 
economic benefits of delaying leasing 
until coal prices rise could be 
quantified in an economic analysis, 
but the benefits would have to be 
discounted to the present, which 
would make them similar to the 
Proposed Action and Alternatives 2 
and 3. 


The environmental impacts of mining 
the coal at a later time as part of one 
or more existing mines would be 
expected to be similar and about 
equal to the Proposed Action, 
Alternative 2 or Alternative 3. If new 
mine starts are required to mine the 
coal in these tracts, the 
environmental impacts would be 
expected to be greater than if the 
tracts were mined as extensions of 
existing mines. 


2.7 Comparison of Alternatives 


The locations of the Proposed Action 
and Alternatives 2 and 3 for the 
NARO North and NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts are shown on 
Figures 2-1 through 2-4, respectively. 
A summary comparison of projected 
coal production, surface disturbance, 
mine life, and federal and state 
revenues for the Proposed Action and 
Alternatives 1, 2, and 3 for NARO 
North and NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts are the 
presented in Tables 2-1 through 2-4, 


respectively. 


Table 2-S presents a comparative 
summary of the direct and indirect 
environmental impacts of 
implementing each alternative as 
compared to the No Action 
Alternative for all five LBA tracts. The 
No Action Alternative assumes 
completion of currently permitted 
mining at the North 
Antelope/Rochelle Complex for 
comparison to the NARO North and 
NARO South LBA Tracts, the 
currently permitted mining at the 
Black Thunder Mine for comparison 
to the Littlhe Thunder LBA Tract, the 
currently permitted mining at the 
North Rochelle Mine for comparison 
to the West Roundup LBA Tract, and 
the currently permitted mining at the 
Antelope Mine for comparison to the 
West Antelope LBA Tract. Table 2-6 
presents a comparative summary of 
cumulative environmental impacts of 
implementing each alternative for all 
five LBA tracts. The environmental 
consequences of the Proposed Action 
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Table 2-1. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for NARO North and 


NARO South LBA Tracts and North Antelope/ Rochelle Complex. 


No Action Alternative 
(Existing North 

Antelope /Rochelle Added by Added by Added by 
Item Complex) Proposed Action Alternative 2 Alternative 3 
In-Place Coal (as of 1/1/02) 952 mmt 564 mmt 710 mmt 464.4 mmt 
Recoverable Coel (as of 1 / 1/02)' 904.4 mmt 506.9 mmt 613.9 mmt 434.9 mmt 
Coal Mined Through 2001 643 mmt _ — - 
Lease Area* 14,895.5 ac 4,503.02 ac 5,571.19 ac 3,776.27 ac 
Total Area To Be Disturbed’ 20,410 ac 5,590 ac 6,275 ac 4,863 ac 
Permit Area’ 27,187 ac 21,035 ac 21,835 ac 21,035 ac 
Average Annual Post-2001 Coal 75 mmt 1S mmt 1S mmt 15S mmt 
Production 
Maximum Annual Post-2001 Coal 105 mmt O mmt 0 mmt 0 mmt 
Production (years 2004-2006) 
Remaining Life Of Mine (post- 12 yrs 4 yrs 5.5 yrs 3 yrs 
2001) 
Average No. of Employees 1,175 10 10 10 
{at maximum production rate} 
Total Projected State Revenues $ 994.8 million $ 557.6 million $ 675.3 million $ 478.4 million 
(post-200 1) 
Total Projected Federal Revenues $ 745.5 million $ 421.8 million $ 514.4 million $ 359.4 million 


_{post-2001)* 


' Assumes 95 percent recovery of leased coal (with the exception of the NARO South Tract as proposed, which is estimated to be 83 percent 


recovery of leased coal; the NARO South Alternative 2 Tract, which is estimated to be 79 percent recovery of leased coal; and NARO South 
Alternative 3 Tract, which is estimated to be 91 percent recovery of leased coal). 


For the Proposed Action and Alternatives 2 and 3, the disturbed acreage exceeds the leased acreage because of the need for highwall 
reduction, topsoil removal and other activities outside the lease boundaries. When added to the existing mine, the permit area is larger than 
leased or disturbed areas to assure that all disturbed lands are within the permit boundary and to allow easily defined legal land description. 
Permit areas under Proposed Action and Alternatives 2 and 3 are the anticipated permit amendment baseline study areas. 


Projected revenue to the State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and production 
taxes, sales and use taxes, and Wyoming's share of federal royalty payments and bonus bids (University of Wyoming 1994). 


Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent 
share, plus $0.35 per ton for AML fees « amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price « amount of 
recoverable coal « black lung tax of 4.0 percent, plus bonus payment on LBA leased coal of $0.26 per ton (based on average of last 11 LBAs) 
x amount of in-place coal minus State's 50 percent share. 
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Table 2-2. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for Little Thunder LBA 


Tract and Black Thunder Mine. 


No Action 
Alternative Added by Added by Added by 
(Existing Black Proposed Added by Alternative 3 Alternative 3 

Item Thunder Mine) Action Alternative 2 (North Tract) (South Tract) 
In-Place Coal (as of 1/1/02) 968.7 mmt 479.3 mmt 695.3 mmt 155.7 mmt 539.6 mmt 
Recoverable Coal (as of 1/1/02)’ 920.3 mmt 440 mmt 553 mmt 111.9 mmt 441.1 mmt 
Coal Mined Through 2001 699.9 mmt — = — — 
Lease Area* 12,772.9 ac 3,449.32 ac 5,083.5 ac 1,065.49 ac 4,018.01 ac 
Total Area To Be Disturbed’ 18,476 ac 5,424 ac 6,577 ac 1,382 ac 5,195 ac 
Permit Area’ 21,238 ac 7,678 ac 7,678 ac 1,612.4 ac 6,065.6 ac 
Average Annual Post-2001 Coal 38.3 mmt 4.2 mmt 4.2 mmt 4.2 mmt 4.2 mmt 
Production 
Remaining Life Of Mine (post- 24 yrs 8 yrs 10.7 yrs 0.3 yrs 8 yrs 
2001) 
Average No. of Employees 600 0 0 0 0 
Total Projected State Revenues $ 1,012.3 million $484.0 million $608.3 million $ 123.1 million $ 485.2 million 
(post-2001)’ 
Total Projected Federal Revenues $ 758.6 million $ 364.8 million $470.6 million $ 97.2 million $ 373.6 million 
(post-2001)* 


' Assumes 95 percent recovery of leased coal for the No Action Alternative, 92 percent recovery of leased coal for Proposed Action; 79.5 percent 
recovery of leased coal for Alternative 2; 71.9 percent recovery of leased coal for Alternative 3, North Tract; and 81.8 percent recovery of 
leased coal for Alternative 3, South Tract. 


* For the Proposed Action and Alternatives 2 and 3, the disturbed acreage exceeds the leased acreage because of the need for highwall 
reduction, topsoil removal and other activities outside the lease boundaries. When added to the existing mine, the permit area is larger than 
leased or disturbed areas to assure that all disturbed lands are within the permit boundary and to allow easily defined legal land description. 
Permit areas under Proposed Action and Alternatives 2 and 3 are the anticipated permit amendment baseline study areas. 


* Projected revenue to the State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and production 
taxes, sales and use taxes, and Wyoming's share of federal royalty payments and bonus bids (University of Wyoming 1994). 


* Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent 
share, plus $0.35 per ton for AML fees « amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price « amount of 
recoverable coal « black lung tax of 4.0 percent, plus bonus payment on LBA leased coal of $0.26 per ton (based on average of last 11 LBAs) 


* amount of in-place coal minus State's 50 percent share. 
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Table 2-3. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for West Roundup LBA 
Tract and North Rochelle Mine. 


Added by Added by 
No Action Alternative 2 Alternative 3 
Alternative Added by Plus Lease Plus Lease 
(Existing North Proposed Added by WYW.-127221 Added by WYW.-127221 
Item Rochelle Mine} Action Alternative 2 Modification Alternative 3 Modification 
In-Place Coal jas of 1/1/02) 283 mmit 173.2 mm 224.6 mmt 237.6 mmt 274.2 mmt 287.2 mmt 
Recoverabie Coal (as of 1 / 1/02)’ 255 mmt 155.9 mmt 202.1 mrmt 213.8 mmt 246 8 mmt 258.5 mmt 
Coal Mined Through 2001 49 3mm a _ — _— - 
Lease Area’ 3,443.50 ac 1,870.65 ac 2,496.79 ac 2,652.69 ac 2,894 03 ac 3,049.93 ac 
Total Area To Be Disturbed’ 5.288 ac 3,161 ac 3,161 ac 3,161 ac 3,59 lac 3,591 ac 
Permit Area’ 7,042 ac 3,228.5 ac 3,228.5 ac 3,228.5 ac 3,228.5 ac 3,228.5 ac 
Average Annual Post-2001 Coal 35 mmt O mmt O mmt Ommt 0 mmt O mmt 
Production 
Remaining Life Of Mine (post- 7.3 yrs 4.5 yrs 5.8 yrs 6.1 yrs 6.7 yrs 7.1 yrs 
2001) 
Average No. of Employees 224 176 176 176 176 176 
Total Projected State Revenues $ 280.5 million $171.5million $ 222.3 million $ 235.2 million $ 271.5 million $ 284 4 million 
(post-2001)’ 


Total Projected Federal Revenues $$ 212.1 million $129.7 milion $ 168.1 million $ 177.9 million $ 205.3 milhon $ 215.1 million 
(post-2001)* 


' Assumes 90 percent recovery of leased coal. 


* For the Proposed Action and Alternatives 2 and 3, the disturbed acreage exceeds the leased acreage because of the need for highwall reduction, topsoil 
removal and other activities outside the lease boundaries. When added to the existing mine, the permit area is larger than leased or disturbed areas to 
assure that all disturbed lands are within the permit boundary and to allow easily defined legal land description. Permit areas under Proposed Action and 
Alternatives 2 and 3 are the anticipated permit amendment baseline study areas. 


> Projected revenue to the State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and production taxes, sales and 
use taxes, and Wyoming's share of federal royalty payments and bonus bids (University of Wyoming 1994). 


* Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent share, plus $0.35 
per ton for AML fees * amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price « amount of recoverable coal « black lung tax 
of 4.0 percent, plus bonus payment on LBA leased coal of $0.26 per ton (based on average of last 11 LBAs) « amount of in-place coal minus State's 50 


eel 


27 


S@ANDUA]Y PUD UOljoYy Pesodoid O'7 


SIQ Yoaq [DOD uisvg saniy aapmog yinos 


Lec 


Table 2-4. Summary Comparison of Coal Production, Surface Disturbance, and Mine Life for West Antelope LBA Tract 


and Antelope Mine. 
No Action Alternative 

(Existing Added by Added by Added by 
Item Antelope Mine) Proposed Action Alternative 2 Alternative 3 
In-Place Coal (as of 1/ 1/02) 553.5 mmt 293.9 mmt 321.8 mmt 202.3 mmt 
Mineable Coal (as of 1/ 1/02) 373.4 mmt 245.6 mmt 273.4 mmt 183.2 mmt 
Recoverable Coal (as of 1/ 1/02)’ 347.3 mmt 228.4 mmt 254.3 mmt 170.4 mmt 
Coal Mined Through 2001 168.7 mmt — _ - 
Lease Area* 8,019.2 ac 3,542.19 ac 3,877.90 ac 2,809.13 ac 
Total Area To Be Disturbed’ 8,821.1 ac 3,200 ac 3,500 ac 2,467 ac 
Permit Area’ 10,848.6 ac 4,328.4 ac 4,328.4 ac 3,448.4 ac 
Average Annual Post-2001 Coal Prodi.<tic 13.9 mmt 9.1 mmt 10.2 mmt 6.8 mmt 
Remaining Life Of Mine (Post-2001) 25 yrs O yr 0 yr O yr 
Average No. of Employees 215 0 0 0 
Total Projected State Revenues (post-2001)’ $ 382.0 million $ 251.2 million $ 279.7 million $ 187.4 million 
Total Projected Federal Revenues (post-200 1)* $ 238.8 million $ 195.2 million $ 216.7 million $ 143.4 million 


' Assumes 93 percent recovery of leased coal remaining after eliminating coal that won't be mined beneath Antelope Creek and adjacent buffer 
zone. 


* For the Proposed Action and Alternatives 2 and 3, the disturbed acreage is less than leased acreage because some of the coal is beneath 
Antelope Creek and the adjacent buffer zone and would not be mined. When added to the exiting mine, the permit area is larger than leased 
or disturbed areas to assure that all disturbed lands are within the permit boundary and to allow easily defined legal land description. 
Permit areas under Proposed Action and Alternatives 2 and 3 are anticipated permit amendment baseline study areas. 


* Projected revenue to the State of Wyoming is $1.10 per ton of coal sold and includes income from severance tax, property and production 
taxes, sales and use taxes, and Wyoming's share of federal royalty payments and bonus bids (University of Wyoming 1994). 


* Federal revenues are based on $5.00 per ton price « amount of recoverable coal « federal royalty of 12.5 percent minus State's 50 percent 
share, plus $0.35 per ton for AML fees « amount of recoverable coal minus State's 50 percent share, plus $5.00 per ton price « amount of 
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Table 2-5. Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, Alternative 2, 


Alternative 3, and the No Action Alternative for the NARO North, NARO South, Little Thunder, West Roundup, and West Antelope 
LBA Tracts”. 


DESCRIPTION OF POTENTIAL IMPACT BY RESOURCE MAGNITUDE AND DURATION OF IMPACT 


RESOURCE NAME NO ACTION ALTERNATIVE PROPOSED ACTION, ALTERNATIVE 2, 


& ALTERNATIVE 3 


TOPOGRAPHY & PHYSIOGRAPHY 
to all five tracts) 
PERMANENT TOPOGRAPHIC MODERATION could result m 
Miocrohabitat reduction 
Habitat diversity reduction 
Reduction in water runoff and peak flows 
Increased precipitation infiltration 
Wildlife carrying capacity reduction 


Reduction in crosion 
Eahanced vegetative productivity 


Potential acceleration of groundwater recharge 


GEOLOGY AND MINERALS 

(Applicable to all five tracts) 

SUBSURFACE changes would result in 

Removal of coal 

Removal and replacement of topsoil and overburden 
Physical characteristic alterations im geology 

Loss of CBM” 


SOILS 
to all five tracts) 
CHANGES IN PHYSICAL PROPERTIES would include 
Increased near-surface bulk density 
More uniformity in soil type, thickness, and texture 


Increased uniformity in mixed soils (¢ g , texture) 
Decreased soil loss due to topographic modification 


CHANGES IN CHEMICAL PROPERTIES would include 
Uniform soil nutnent distribution 


CHANGES IN BIOLOGICAL PROPERTIES would include 
Organic matter reduction 

Microorganism population reduction 

Existing plant habitat reduction in soils stockpiled before 


placement 


Moderate, long term on existing mine areas 
Moderate, long term on existing mine areas 
Moderate, long term on existing mine areas 
Moderate, long term on exssting mine areas 
Moderate, possibly short term on existing 
mine areas 

Moderate, long term on ecxusting mine areas 
Moderate, beneficial, long term on existing 
mune areas 

Moderate, long term on existing mine areas 


Moderate, permanent on existing mine areas 
Moderate, long term on existing mine areas 

Moderate, permanent on existing mine areas 
Moderate, permanent on existing mine areas 


Moderate, long term on existing mine areas 
Moderate, benefic:al, long term on existing 
mine areas 
Moderate, beneficial, long term on existing 
mine areas 
Moderate, beneficial, long term on existing 
mine areas 


Moderate, beneficial, long term on existing 
mine areas 


Moderate, long term on exusting mine areas 
Moderate, long term on existing mine areas 
Moderate, long term on existing mine areas 


Same as No Action on expanded mine areas 
Same as No Acton on expanded mune areas 
Same as No Action on expanded mune areas 
Same as No Action on expanded mune areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Acton on expanded mune areas 


Same as No Action on expanded mine areas 


Same as No Acton on expanded mine areas 
Same as No Action on expanded mune areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Refer to Section 4.0 and 4.1 for a discussion on magnitude of impacts 
All umpacts are assumed to be adverse unless noted otherwise 
* Most of the CBM reserves could be recovered prior to initiation of mining activity, those reserves not recovered prior to mining would be lost. 
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Table 2-5. 


Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, Alternative 2, 


Alternative 3, and the No Action Alternative for the NARO North, NARO South, Little Thunder, West Roundup, and West Antelope 


LBA Tracts’ (Continued). 


DESCRIPTION OF POTENTIAL IMPACT BY RESOURCE 


MAGNITUDE AND DURATION OF IMPACT 


NO ACTION ALTERNATIVE 


PROPOSED ACTION, ALTERNATIVE 2, 
& ALTERNATIVE 3 


—Wildlife habitat carrying capacity joss 


AIR 
to all five tracts) 
IMPACTS ASSOCIATED WITH MINING OPERATIONS would 
include 
Elevated concentrations of partuculate matter 
Elevated concentrations of gaseous emissions 


WATER RESOURCES 
(Applicable to all five tracts) 
Ww. 


CHANGES IN RUNOFF CHARACTERISTICS AND SEDIMENT 
DISCHARGE would include: 

Disruption of surface drainage systems 

Increased runoff and crosion rates 

Increased infiltration 

Reduction in peak flows 


Ww 
IMPACTS ASSOCIATED WITH MINING OPERATIONS would 
include 
Removal of coal] and overburden aquifers 
Replacement of existing coal and overburden with spoil aquifers 
Depressed water levels in aquifers adjacent to mines 
Change in hydraulic properties 
Change in groundwater quality in backfilled areas 


ALLUVIAL VALLEY FLOORS 
(Applicable to all five tracts) 
While final determinations have not been made by WDEQ/LOD, 
it 1s believed that there are no AVFs significant to agriculture on 


the proposed lcase tracts 


WETLANDS 
(Applicable to all five tracts) 
Removal of all existing wetlands 


(Applicable to all five tracts) 
PROGRESSIVE REDUCTION IN NATIVE VEGETATION would 


result in: 
Increased crosion 
Wildlife and livestock habitat loss 


Moderate, short term on existing mune areas 
Moderate, short term on existing mune areas 


Moderate, short term on existing mune areas 
Moderate, short term on existing mune areas 
Moderate, long term on existing mune areas 
Moderate, long term on existing mine areas 


Neghgibiec, short term on existing mine areas 
Neghgbie, long term on existing mine areas 
Moderate, short term on existing mine areas 
Neghgible, long term on existing mine areas 
Moderate, long term on existing mune areas 


No impact on existing mine areas 


Wetlands on existing mine areas would be 
mined and reclaamed 


Moderate, short term on existing mine areas 
Moderate, short term on existing mine areas 
Moderate, long term on existing mine areas 


Same as No Action on expanded mine arcas 
Same as No Acuon on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Acuion on expanded mine areas 
Same as No Acuon on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Acuion on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Acuon on expanded mine areas 


' Refer to Section 4.0 and 4.1 for a discussion on magnitude of impacts 


* All impacts are assumed to be adverse unless noted otherwise 
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Table 2-5. 


LBA Tracts’ (Continued). 


Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, Alternative 2, 
Alternative 3, and the No Action Alternative for the NARO North, NARO South, Little Thunder, West Roundup, and West Antelope 


DESCRIPTION OF POTENTIAL IMPACT BY RESOURCE 


MAGNITUDE AND DURATION OF IMPACT 


NO ACTION ALTERNATIVE 


PROPOSED ACTION, ALTERNATIVE 2, 


& ALTERNATIVE 3 


VEGETATION (Continued) 

(Applicable to all five tracts) 

AFTER RECLAMATION the following could result 
Changes in vegetabon patterns 

Reduction im vegetation diversity 

Reduction in shrub density 


WILDLIFE 
to all five tracts) 
DURING MINING the following could occur 
Wildhfe displacement 
Pronghorn passage reduction 
Increased mortality rate to small mammals 
Temporary displacement of smal] mammals 
Sage grouse habitat removal 
Abandonment of raptor nests 
Foraging habitat reduction for raptors 
Loss of nesting and foraging habitat for Migratory Birds of 
Management Concern 
Reduction in waterfowl resting and feeding habitat 
Loss of songbird foraging habitat 
Temporary wildlife habitat loss 
Conunued road kills by mine-related traffic 


THREATENED, ENDANGERED, PROPOSED, AND CANDIDATE 
SPECIES 

(NARO North and NARO South) 

Loss of black-footed ferret colonies 

Loss of bald eagle nesting and foraging habitat 

Loss of Ute Ladies’-tresses orchid habitat 

Loss of mountain plover habitat 

Loss of black-tailed prasne dog habitat 


(Little Thunder) 
Loss of black-footed ferret colomes 


Loss of bald cagle nesting and foraging habitat 
Loss of Ute Ladies’-tresses orchid habitat 


Loss of mountain plover habitat 
Loss of black-tailed praine dog habitat 


Neghgbic, long term on existing mine areas 
Neghgibic, long term on ecxusting mine areas 
Neghgbic, long term on musting mine areas 


Moderate, short term on existing mine areas 
Moderate, short term on existing mine areas 
Moderate, short term on existing mine areas 
Moderate, short term on existing mine areas 
Moderate, short term on ecxusting mine arcas 
Neghgibie, short term on existing mine areas 
Neghgibie, short term on exusting mine areas 
Neghgbie, short term on exusting mine areas 


Neghgibiec, short term on existing mine areas 
Moderate, short term on existing mine areas 
Neghgbie, short term on exusting mine areas 
Neghgibic, short term on existing mine areas 


No effect due to lack of occurrence im area 
Disturbance of potential foraging habitat 
Disturbance of potential habitat 

Typical suitable habitat not present 
Disturbance of potential habitat, mining will 


potentially directly affect individuals 


No effect due to lack of occurrence im area 
Disturbance of potential foraging habitat 
Disturbance of artificially created potentual 
habitat 

Little to no typical suitable habitat present 
Disturbance of potential habitat, mining will 
potentially directly affect individuals 


Same as No Acton on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Acton on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine area 
Same as No Action on expanded mine area 
Same as No Action on expanded mine area 


Typical suitable habitat not present on tract 
Disturbance of potential habitat 


* Refer to Section 4.0 and 4.1 for a discussion on magnitude of unpacts 


‘ All umpacts are assumed to be adverse unless noted otherwise 
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Table 2-5. 


LBA Tracts’ (Continued). 


Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, Alternative 2, 
Alternative 3, and the No Action Alternative for the NARO North, NARO South, Little Thunder, West Roundup, and West Antelope 


DESCRIPTION OF POTENTIAL IMPACT BY RESOURCE 


MAGNITUDE AND DURATION OF IMPACT 


NO ACTION ALTERNATIVE 


PROPOSED ACTION, ALTERNATIVE 2, 


& ALTERNATIVE 3 


Loss of bald cagie nesting and foraging habitat 
Loss of Ute Ladies’-tresses orched habmat 


Loss of mountain plover habitat 
Loss of black-tailed prainme dog habrtat 


(West Antelope) 

Loss of black -footed ferret colomes 

Loss of bald cagle nesting and foraging habitat 
Loss of Ute Ladies’-tresses orchid habitat 
Loss of mountain plover habitat 


Loss of black-tailed praine dog habitat 


LAND USE AND RECREATION 
to all five tracts) 
ENVIRONMENTAL CONSEQUENCES ON LAND USE would be 
Reduction of livestock grazing 
Loss of wildlife habitat 
Curtailment of oi and gas development 
Loss of public land available for recreation activites 
Loss of CBM reserves’ 


CULTURAL RESOURCES 

(NARO North and NARO South) 

75 sites not chgibie or recommended not chgbie for NRHP 
4 chgibie for NRHP 


(Little Thunder) 
34 sites not chgible or recommended not chgble for NRHP 


None eligible for NRHP 


No effect duc to lack of occurrence m area 


Mining has or will affect moun un plover use 


areas 
Mining will potentially directly affect 
indmduals 


Moderate, long term on cxusting mine areas 
Moderate, long term on casting mine areas 
Moderate, long term on existing mine areas 
Moderate, short term on existing mine areas 
Moderate, permanent on exusting mine areas 


Impacts to chgble or unevaluated sites are 


not permitted; any site cligible for the NRHP 
would be avoided or mitigated through data 


recovery 


Impacts to ehgble or unevaluated sites are 


not permitted, any site chgibie for the NRHP 
would be avoided or mitigated through data 


recovery 


Same as No Action on expanded mine arca 
Same as No Acton on expanded mine area 
Same as No Acton on expanded mune arca 


Same as No Acton on expanded mine area 


Disturbance of potential habitat, mining would 
potentally affect individuals on the tract under 


Alternatives 2 & 3 


Same as No Acton on expanded mune area 
Same as No Action on expanded mine area 
Same as No Action on expanded mine area 
Same as No Action on expanded mine area 


Same as No Action of expanded mine area 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine area 


* Refer to Section 4.0 and 4.1 for a discussion on magnitude of impacts. 


‘ All umpacts are assumed to be adverse unless noted othermse 


* Most of the CBM reserves could be recovered pror to initiation of mining activity, those reserves not recovered pnor to mining would be lost 
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Table 2-5. 


Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, Alternative 2, 


Alternative 3, and the No Action Alternative for the NARO North, NARO South, Little Thunder, West Roundup, and West Antelope 


LBA Tracts’ (Continued). 


DESCRIPTION OF POTENTIAL IMPACT BY RESOURCE 


NO ACTION ALTERNATIVE 


PROPOSED ACTION, ALTERNATIVE 2, 
_& ALTERRATIVE 3 


CULTURAL RESOURCES (Continued) 
(West Roundup) 


WO sites not chgbie of recommended not chgbie for NRHP 


None chgble for NRHP 


(West Antelope) 


49 sites not chg@bi- — recommended not chgbic for NRHP 


4 chgble for NRHP 


(Applicable to all five tracts) 
Overburden removal could expose fossils for screntufic 
examination 


VISUAL RESOURCES 

(Applicable to all five tracts) 

EVIDENT IMPACTS DURING MINING would include 
Alteration of landscape classified as Class IV by the BLM 


IMPACTS FOLLOWING RECLAMATION could be 
Smoother sloped terrain 
Reduction in sagebrush density 


NOISE 

(NARO North and NARO South) 
INCREASED NOISE LEVELS could affect 
Occupied dwellings within one mile 


(Litue Thunder) 
INCREASED NOISE LEVELS could affect 


Occupred dwellings within one mile 


impacts to chgbie or uncvaluated sites are 
not permitted, any site chgibie for the NRHP 
would be avoided or mitigated through data 
recovery 


Impacts to chgbie or unevaluated sites are 
not permutted, any site chgbie for the NRHP 


would be avoided or mitugated through data 
recovery 


No mmpacts on exusting mine areas 
No mmpacts on masting mine areas 


No umpact identified on eusting mine areas 


Dusturbance of USFS classified Class 3 and 
Class 5 formations on existing mine areas 


Neghgbie, short term on easting mine areas 


Neghgbie, long term on eusting mine areas 
Neghg bie, short term on eusting mine areas 


Moderate, short term on eusting mine area 


Moderate, short term on existing mine area 


Same as No Acvon on expanded mine area 


Same as No Action on expanded mine area 


Neghgibie on expanded mine areas 
Neghgbie on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mune areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine area 


' Refer to Section 4.5 for a discussion of cumulative impacts 
* All umpacts are assumed to be adverse unless noted otherwise 
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Table 2-5. Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, Alternative 2, 
Alternative 3, and the No Action Alternative for the NARO North, NARO South, Little Thunder, West Roundup, and West Antelope 


LBA Tracts* (Continued). 


MAGNITUDE AND DURATION OF IMPACT 


NO ACTION ALTERNATIVE 


PROPOSED ACTION, ALTERNATIVE 2, 
& ALTERNATIVE 3 


(NARO North and NARO South) 
Increase m duration that coal 1s shupped on railroads and 


employees travel on highways by 3 to 5 5 years 


(Little Thunder) 

Increase m duration that coal 1s shipped on railroads and 
employees travel on highways by 0 3 to 10.7 years 
(West Roundup) 


Increase m duration that coal 1s shipped on railroads and 
employees travel on highways by 4.5 to 7.1 years 


(West Antelope) 
No mncrease in ume that coal 1s shipped on railroads and 


(NARO North and NARO South) 
EFFECTS DURING MINING would include 


Employment Potential (10 addruonal jobs in expanded mine 


area are expected) 


None for mastamg mune area 


None for masting mune area 


Neghgbie, short term on casting mune areas 


No impact on exasteng mine areca 


No impact on @asting mine area 


No impact on exastsng mine area 


No impact on exastang mine area 


No umpact on exustsng mine areas 
No impact on exasting mine areas 


Moderate, beneficial short term on exasting 
mune area 


Same as No Acbon on expanded mune area 


Same as No Acvon on expanded mine areca 


Sarmne as No Acuon on expanded mine areas 


Neghg bie, short term on expanded mine areas 


Neghgbie, short term on expanded mine area 


Neghgbie, short term on expanded mine area 


Same as No Action on expanded mune areca 


Neghgbie, short term on expanded mine areas 
Short term on expanded mune areas 


Same as No Action on expanded mine areas 


' Refer to Section 4.0 and 4.1 for a discussion on magnitude of impacts 


‘ All umpacts are assumed to be adverse unless noted otherwise 
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Table 2-5. Summary Comparison of Magnitude’ and Duration of Direct and Indirect Impacts for the Proposed Action, Alternative 2, 
Alternative 3, and the No Action Alternative for the NARO North, NARO South, Little Thunder, West Roundup, and West Antelope 


LBA Tracts’ (Continued). 
DESCRIPTION OF POTENTIAL IMPACT BY RESOURCE MAGNITUDE AND DURATION OF IMPACT 
RESOURCE NAME NO ACTION ALTERNATIVE PROPOSED ACTION, ALTERNATIVE 2, 
& ALTERNATIVE 3 

SOCIOECONOMICS (Continued) 

(Lite Thunder and West Anteiope) 

EFFECTS DURING MINING would include 

Employinent Potental (No additonal jobs in expanded mine Moderate, beneficial short term on cxusting Same as No Acton on expanded mine area 

area are expected) mine area 

(West Roundup) 

EFFECTS DURING MINING would mclude 

Employment Potential (176 addsvonal jobs mm expanded mine Moderate, beneficial short term on costing Same as No Acton on expanded mune arca 

area are expected) mune arca 

(Applicable to al) five tracts) 

EFFECTS DURING MINING would include 

Revenues from royalues and taxes to the state government Moderate, beneficial short term on custing Same as No Action on expanded mine areas 
maine areas 

Revenues from royalues and taxes to the federal government Moderate, beneficial short term on custing Same as No Acuon on expanded mine areas 
mine areas 

Economac development Moderate, beneficial short term on exusting Same as No Acton on expanded mine areas 
mine areas 

Population m Campbell and Converse Counties No wmpact on eusting mune areas Same as No Action on Expanded mine areas 


 —  — —————————— 
' Refet to Section 4.0 and 4 1 for a discussion on magnitude of unpacts 
‘ All empacts are assumed to be adverse unless noted otherwise 
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Table 2-6. _Summary Comparison of Magnitude and Duration of Cumulative Impacts 2. 


NO ACTION ALTERNATIVE 


PROPOSED ACTION, ALTERNATIVE 2, 
& ALTERNATIVE 3 


TOPOGRAPHY & PHYSIOGRAPHY 

REDUCED RELIEF AND SUBDUED TOPOGRAPHY could 
result n 

Reducton in topographic diversity 

Increased precipitaton infiltraton 

Biodiversity reduction 

Bag game ce" ng Capacity reduction 


GEOLOGY AND MINERALS 
RECOVERY OF COAL would result in 
Stabilization of mumapal, county and state economies 


SOILS 
RECLAIMED SOILS could result in 


Increased soi productivity 
Reduced crosion 


AIR 

IMPACTS ASSOCIATED WITH MINING OPERATIONS would 
include 

Elevated concentrauons of gaseous emissions 

Elevated concentratvons of particulate matter 


WATER RESOURCES 


SURFACE WATER 

IMPACTS TO SURFACE WATER could result in 

Temporary reduction in soil infiltration rates and increased 
runoff 


GROUNDWATER 

IMPACTS ON GROUNDWATER could result in 
Removal of coal and overburden aquifers 
Depressed water levels in aquifer adjacent to mines 


Replacement of exastung coal and overburden with spoil 
aquifers 
Change in hydraulic properties 


Change im groundwater quality in backfilled areas 


Neghg bic, long term on casting mine areas 
Neghgbic, long term on existing mune areas 
Neghg bic, long term on exasting mune areas 
Neghgbic, long term on casting mine areas 


Significant, beneficial, short term on ecusting 
mine areas 


Neghg bic, long term on easting mine areas 
Neghg bie, long term on exusting mine areas 


Short term on exusting mine areas 
Short term on ecxusting mine areas, may overlap with 
impacts caused by other development on adjacent lands 


Neghgbie, short term on exasting mine areas 


Neghg bie, long term on exssting mine areas 

Moderate, short term on exasting mine areas, umpacts 

sear alts ais Ennis cau Uy thas Qediamaate 
on adjacent lands 

Neghg bie, long term on exasting mine areas 


Neghgible to moderate, short term on exusting 
mine areas 


Neghgblie, long term on easting mune areas 


Same as No Acton on expanded mine areas 


Same as No Acton on expanded mine areas 


Same as No Acton on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mune areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as Ne Action on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


' Refer to Section 4.5 for a discussion of cumulative impacts 


‘ All umpacts are assumed to be adverse unless noted othermse 
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Table 2-6. Summary Comparison of Magnitude and Duration of Cumulative Impacts” * (Continued). 


RESOURCE NAME NO ACTION ALTERNATIVE PROPOSED ACTION, ALTERNATIVE 2, 
& ALTERNATIVE 3 

ALLUVIAL VALLEY FLOORS No cumulative umpacts anvcipated on exusung Same as No Acvon on expanded mine areas 
mine areas 

WETLANDS 

Removal of easting wetlands Wetlands on exusting mine areas would be mined Same as No Acuon on expanded mine areas 
and reclaamed 

VEGETATION 


SURFACE DISTURBANCE would result in 
Loss of common native vegetation types for wildlife 


Regional loss of vegetative diversity 


WILDLIFE 

IMPACTS ON WILDLIFE FROM SURFACE MINING could 
result in 

Loss of pronghorn habitat 

Mule deer population reduction 

Reduction m raptor nesting sites and foraging habitat 
Reduction in sage grouse icks 

Loss of nesting and foraging habitat for Migratory Birds of 
Management Concern 

Reduction in waterfowl habitat 

Permanent reduction in wildlife habitat diversity 
Permanent reduction in some wildiife carrying capacity 


LAND USE AND RECREATION 
IMPACTS ON LAND USE could result in 
Loss of agricultural production 


Disruption of oi and gas development / production 
Reduction of wildhfe habitat 
IMPACTS ON RECREATION could result in 


Loss of access to public lands used by recreationists, 
particularly huntsng 


Neghgbic, short term on cxusting mine areas 
Neghgbic, long term on custing mine areas 


Moderate, short term on ousting mine areas 


Neghgbiec, short term on casting mine areas 
Neghgbie, short term on eusting mine areas 
Neghgbie, short term on custing mine areas 


Neghgbie, short term on casting mine areas 


Minor, short term on existing mine areas 
Major, long term on exusting mine areas 
Major, long term on existing mine areas 


Indimduals of some T&E species will potentally be 
directly affected by mining operations on the eusting 


leases, impacts may overlap with other developments on 
adjacent lands 


Moderate, short term on existing mine areas 
Moderate to significant, short term on existing 
mine areas 

Moderate, short term on exusting mine areas 


Moderate, short term on existing mine areas 


Same as No Acton on expanded mine areas 
Same as No Acton on expanded mine areas 


Same as No Acton on expanded mine areas 
Same as No Action on expanded mine areas 
Same as No Acuon on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Acvon on expanded mune areas 
Same as No Acton on expanded mine areas 


Same as No Action on expanded mune areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 


' Refer to Section 4.5 for a discussion of cumulative umpacts 
*‘ All impacts are assumed to be adverse unless noted otherwise 
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Table 2-6. Summary Comparison of Magnitude and Duration of Cumulative Impacts” * (Continued). 


NO ACTION ALTERNATIVE 


PROPOSED ACTION, ALTERNATIVE 2, 
& ALTERNATIVE 3 


VISUAL RESOURCES 
impacts on visual resources by mining activites 


TRANSPORTATION FACILITIES 
Continued use of ousting transpo.tation facilives 


SOCIOECONOMICS 
IMPACTS ON SOCIOECONOMICS could include 


Mineral and energy related development 
Employment 


Housing market 
Economic development 


Revenues and royalves 


' Refer to Section 4.5 for a discussion of cumulative impacts 
* All umpacts are assumed to be adverse unless noted otherwmse 


Sstes chgbie for NRHP would be migated on 
ousting mune areas 


No umpact sdcnufied on eusting mine areas 
No umpact identified on exasting mine areas 


Moderate, short term on @usting mine arcas 


Neghg bie, short term outside of ousting mine 
arcas 


Neghgbic, short term on cxusting mine areca 


Moderate, beneficial, short term on eusting mine 
areas 

Significant, beneficial, short term on eusting mine 
areas 

Significant, short term duc to ousting mines 
Significant, beneficial, short term duc to existing 
mine areas 

Significant, beneficial, short term duc to exasting 
mine areas 


Same as No Action on expanded mune areas 


Same as No Acton on expanded mine arcas 


Same as No Acton on expanded mune areas 


Same as No Acton on expanded mine areas 
Same as No Acton outside expanded mine 


Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Acton on expanded mine areas 


Same as No Action on expanded mine areas 
Same as No Action on expanded mine areas 


Same as No Action on expanded mine areas 
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2.0 Proposed Action and Alternatives 


and alternatives for each of the five 
LBA tracts are analyzed in Chapter 4. 


These summary impact tables are 
derived from the following explanation 
of impacts and magnitude. NEPA 
requires all agencies of the federal 
government to include, in every 
recommendation or report on 
proposals for legislation and other 
major federal actions significantly 
affecting the quality of the human 
environment, a detailed statement by 
the responsible official on: 


(i) the environmental impact of 
the Proposed Action, 

(ii) any adverse environmental 
effects which cannot be 
avoided should the proposal 
be implemented, 

(iii) alternatives to the Proposed 
Action, 

(iv) the relationship between local 
short-term uses of man’s 
environment and_e the 
maintenance and 
enhancement of long-term 
productivity, and 

(v) any irreversible and 
irretrievable commitments of 
resources which would be 
involved in the Proposed 
Action should it be 
implemented (42 USC § 
4332|C)}). 


Impacts can be beneficial or adverse, 
and they can be a primary result of 
an action (direct) or a secondary 
result (indirect). They can be 
permanent, long-term (persisting 
beyond the end of mine life and 
reclamation) or short-term (persisting 
during mining and reclamation and 
through the time the reclamation 
bond is released). Impacts also vary 


in terms of significance. The basis for 
conclusions regarding significance are 
the criteria set forth by the Council 
on Environmental Quality (40 CFR 
1508.27) and the professional 


judgement of the specialists doing the 
analyses. Impact significance may 
range from negligible to substantial; 
impacts can be significant during 
mining but be _ reduced to 
insignificance following completion of 
reclamation. 
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3.0 Affected Environment 


3.0 AFFECTED ENVIRONMENT 


This chapter describes the existing 
conditions of the physical, biological, 
cultural, and socioeconomic 
resources in the General Analysis 
Area that includes all five of the 
5L.A.' tracts. The resources that are 
addressed here were identified during 
the scoping process or 
interdisciplinary team review as 
having the potential to be affected. 
Figure 3-1 shows the General 
Analysis Area for most environmental 
resources. 


Additional, more detailed site- 
specific information about the 
affected environment for the study 
area identified for each LBA tract is 
contained in a separate document 
entitled Supplementary Information 
on the Affected Environment in the 
General Analysis Area for the South 
Powder River Basin Coal EIS, which 
is available on request. 


The study area for each tract includes 
the tract as applied for, the adjacent 
lands that BLM is considering adding 
to each tract, and the anticipated 
permit amendment study area for 
each applicant mine. The anticipated 
permit amendment study area is 
defined as those lands adjacent to 
and outside of an applicant mine's 
current permit area that the applicant 
anticipates would be contained within 
the amended mine permit area, to 
include the new federal coal lease. 


Refer to page xii for a list of abbreviations 
and acronyms used in this document 


Critical elements of the human 
environment (BLM 1988) that could 
potentially be affected by the 
Proposed Actions or action 
alternatives include air quality, 
cultural resources, Native American 
religious concerns, T&E species, 
hazardous or solid wastes, water 
quality, wetlands/riparian zones, 
invasive non-native species, and 
environmental justice. Five other 
critical elements (areas of critical 
environmental concern, prime or 
unique farmlands, floodplains, wild 
and scenic rivers, and wilderness) are 
not present in the project area and 
are not addressed further. In 
addition to the critical elements that 
are potentially present in the General 
Analysis Area, this EIS discusses the 
status and potential effects of mining 
each LBA tract on topography and 
physiography, geology and mineral 
resources, soils, water quantity, 
alluvial valley floors, vegetation, 
wildlife, land use and recreation, 
paleontological resources, visual 
resources, noise, transportation 
resources, and socioeconomics. 


3.1 General Setting 


The General Analysis Area is located 
in the PRB, a part of the Northern 
Great Plains that includes most of 
northeastern Wyoming. Vegetation is 
primarily sagebrush and mixed grass 
prairie. The climate is semi-arid, with 
an average annual precipitation at 
Wright (Figure 1-1) of just over 
11 inches (Martner 1986). June (2.35 
inches) and May (2.04 inches) are the 
wettest months, and February (0.29 
inch) is the driest. Snowfall averages 
25.1 inches per year, with most 
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3.0 Affected Environment 


occurring in March (5.0 inches) and 
December (4.5 inches). Potential 
evapotranspiration, at approximately 
31 inches (Nationa! Oceanic and 
Atmospheric Administration 1969), 
exceeds annual precipitation. The 
average daily mean temperature is 
44.2°F. The highest recorded 
temperature was 103°F and the 
lowest was -34°F. July is the 
warmest month, with a mean daily 
temperature of 70°F, and January is 
the coldest (20.5°F). The frost-free 
period is 100-125 days. 


In the General Analysis Area the 
regional wind speeds average from 
nine to 13 mph with local variations 
in speed and direction due to 
differences in topography. Wind 
speeds are highest in the winter and 
spring and are predominantly from 
the northwest or southeast. Wind 
velocity tends to increase during the 
day and decrease during the night. 
Winter gusts often reach 30-40 mph. 
During periods of strong wind, dust 
may impact air quality across the 
region. There are an average of 15 
air-stagnation events annually in the 
PRB with an average duration of two 
days each (BLM 1974). 


3.2 Topography and Physiography 


The General Analysis Area is a high 
plains area within the eastern 
portion of the PRB. The PRB is 
bounded by the Black Hills on the 
east; the Big Horn Mountains on the 
west; the Hartville Uplift, Casper- 
Arch, and Laramie Mountains on the 
south; and the Miles City Arch and 
the Yellowstone River on the north 
Landforms of the area consist of a 


dissected rolling upland plain with low 
relief, broken by low red-capped 
buttes, mesas, hills, and ridges. 
Playas are common in the basin, as 
are buttes and plateaus capped by 
clinker or sandstone. Elevations in 
the PRB range from less than 2,500 ft 
to greater than 6,000 ft above sea 
level. The major river valleys have 
wide, flat floors and broad floodplains. 
The drainages dissecting the area are 
incised, typically are ephemeral or 
intermittent, and do not provide year- 
round water sources. 


The General Analysis Area and its 
tributaries are drained by the 
Cheyenne River. Elevations range 
from about 4,500 ft to 5,000 ft above 
sea level. Slopes in the General 
Analysis Area range from flat to 
greater than 5SO percent. In the 
individual LBA tracts, the average 
slopes range from one to five percent. 


3.3 Geology 


Stratigraphic units in the General 
Analysis Area that would be impacted 
if the tracts under consideration for 
leasing are mined include, in 
descending order, recent (Holocene 
age) alluvial and colian deposits, the 
Eocene age Wasatch Formation (the 
overburden), and the Paleocene age 
Fort Union Formation (which contains 
the target coal beds). Variations 
between the LBA tracts occur 
primarily im the thickness of the 
mineable coal seams, the thickness of 
overburden, the parting thickness(es) 
between the various scams comprising 
the Wyodak coal seam and the surface 
topography. Figure 3-2 1s a chart 
showing the stratigraphic 
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relationships of the surface and 
subsurface geologic units in the 
General Analysis Area. Surficial 
deposits in the General Analysis Area 
include alluvial and colian deposits, 
clinker, and weathered Wasatch and 
Fort Union Formations. Although 
clinker is present throughout the 
General Analysis Area, the NARO 
South LBA Tract is the only LBA tract 
analyzed in this EIS that contains 
appreciable amounts of clinker. 
There are thin alluvial deposits along 
ephemeral streams and closed basin 
drainage channels. These alluvial 
deposits typically consist primarily of 
poorly to well-sorted, irregularly 
bedded to laminated, unconsolidated 
sand, silt, and clay with minor 
intervals of fine gravel. The valicy 
floors of Porcupine Creek and 
Antelope Creek contain appreciable 
amounts of alluvium both in width 
and depth. The alluvial deposits in 
Porcupine Creek and Antelope Creek 
contain much more coarse-grained 
material (sands and gravels) than the 
ephemeral tributaries that drain most 
of the General Analysis Area. 


The Wasatch Formation forms most 
of the overburden on top of the 
recoverable coal seams in the General 
Analysis Area. It consists of 
interbedded lenticular sandstones, 
siltstones, shales, and thin 
discontinuous coals. There is no 
distinct boundary between the 
Wasatch Formation and the 
underlying Fort Union Formation. 
From a practical standpoint, however, 
the top of the mineable coal zone is 
considered as the contact between the 
two formations. Overburden 
thicknesses in the tracts under 


consideration for leasing range from 
around 110 ft to more than 300 ft. 
The overburden is relatively thin in 
the NARO South and West Antelope 
LBA Tracts and relatively thicker in 
the NARO North, Little Thunder, and 
West Roundup LBA Tracts. 


The Fort Union Formation consists 
primarily of shales, mudstones, 
siltstones, lenticular sandstones, and 
coal. It is divided into three 
members: Tongue River (which 
contains the target coal seams), Lebo, 
and Tullock, in descending order 
(Figure 3-2). 


The Tongue River member of the Fort 
Union Formation consists of 
interbedded claystone, silty shale, 
carbonaceous shale, and coal, with 
lesser amounts of fine-grained 
sandstone and siltstone. 


Within the General Analysis Area 
there are up to four minecable coal 
seams. The nomenclature of these 
seams varies from mine operator to 
mine operator. The U.S. Geological 
Survey (Flores ct al. 1999) refers to 
the thick mineable coals in the 
Gillette coal field as the Wyodak- 
Anderson coal zone of the Tongue 
River member of the Fort Union 
Formation. Locally these beds are 
referred to as Wyodak, Wyodak- 
Anderson, Anderson, and Canyon. 
The number of mineable coal seams 
varies from tract to tract. There is 
one mineable seam in the West 
Roundup LBA Tract (Wyodak); two 
mineable coal seams in the NARO 
North and NARO South LBA Tracts 
(referred to by the operator as the 
Wvyodak-Anderson | and 2); three 
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mineable coal seams in the Little 
Thunder LBA Tract (referred to by the 
operator as the Upper, Middle, and 
Lower Wyodak); and four mincable 
seams in the West Antelope LBA Tract 
(referred to by the operator as the 
Anderson, Lower Anderson, 
Canyon/Upper Canyon, and Lower 
Canyon). Interburden between the 
coal seams varies from 0 to around 
100 ft. 


The Fort Union coal seams are 
subbituminous and are generally low- 
sulfur, low-ash coals. Typically, the 
coal being mined has a higher heating 
value and lower sulfur content south 
of Gillette than north of Gillette. In 
the tracts under consideration for 
leasing, the heating values of the coal 
seams is expected to range from 
7,850 to 9,130 Btu/lb. The ash 
content in the coal seams is expected 
to vary from 4 to 14 percent, the 
sulfur content from 0.1 to 0.6 
percent, the fixed carbon from 30 to 
41 percent, and the moisture content 
from 22 to 29 percent. 


The Lebo Shale and Tullock members 
of the Fort Union Formation underlie 
the Tongue River member (Figure 3- 
2). They consist primarily of 
sandstone, siltstone, mudstonc, shale 
and coal. In general, the Tullock 
member contains more sand than the 
Lebo Shale member. 


3.3.1 Mineral Resources 


The PRB contains large reserves of 
fossil fuels including oil, natural gas 
(from conventional reservoirs and 
from coal beds), and coal, all of which 
are currently being produced. In 


addition, uranium, bentonite, and 
scoria are mined in the PRB (WSGS, 
2002a). 


Coal 


There are 15 coal mines lying along a 
north/south line that parallels 
Highway 59, starting north of Gillette, 
Wyoming and extending south for 
about 75 miles (Figure 1-1). These 
mines are located where the Wyodak 
coal is at its shallowest depths, i.c., 
nearest the outcrop. A 16™ mine, the 
Dave Johnston Mine, located near 
Glenrock, Wyoming about 30 miles 
southwest of the Antelope Mine, has 
shut down coal mining operations. 


Oil and Gas 


Oil and conventional (non-CBM) gas 
have been produced in the PRB for 
more than 100 years from reservoir 
beds that range in age from 
Pennsylvanian to Oligocene (De Bruin 
1996). There are approximately 500 
fields that produce oil and/or natural 
gas. The estimated mean amounts of 
undiscovered hydrocarbons in the 
basin are 1.94 billion barrels of 
recoverable oil and 1.60 trillion ft’ of 
recoverable, non-CBM gas (USGS 
1995). Depth to gas and oil-bearing 
strata are generally between 4,000 ft 
and 13,500 ft, but some wells are as 
shallow as 250 ft. 


The LBA tracts overlie geologic 
structures that contain producible 
quantities of oil and gas. A portion of 
the Little Thunder LBA Tract is over 
the Hilight Oil and Gas Field, which 
was discovered in 1969. The main 
zone of production at the Hilight Field 
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is the Early Cretaceous Muddy 
Sandstone which lies approximately 
9,000 ft below the surface in this 
area. The western edge of the West 
Roundup LBA Tract overlies a portion 
of the House Creek Oil and Gas Field, 
which produces from the Parkman 
Sandstone of the Upper Cretaceous 
Mesaverde Group. The Parkman 
Sandstor.c is approximately 6,400 ft 
below the surface in the vicinity of the 
West Roundup LBA Tract. The 
western portion of the NARO South 
LBA Tract overlies both the Porcupine 
and House Creck Oil and Gas Fields. 
The Porcupine Field produces from 
the Upper Cretaceous Parkman, 
Sussex, and Turner Sandstones and 
the Niobrara Shale, also Upper 
Cretaceous in age. The Porcupine 
Field also produces from the Lower 
Cretaceous Muddy and Dakota 
Sandstones (De Bruin 1999). See 
Section 3.11 for further discussion of 
producing wells and their associated 
facilities. 


Coal Bed Methane 


The generation of methane gas from 
coal beds occurs as a natural 
process. Methane generated in the 
coal may be trapped there by 
overburden pressure, by the pressure 
of water in the coal, or by 
impermeable layers immediately 
above the coal. Deeper coal beds 
have higher pressures and generally 
trap more gas. Under favorable 
geologic conditions, methane can be 
trapped at shallow depths in and 
above coal beds, and this seems to be 
the case in the PRB. Without the 
existence of conditions which act to 
trap the gas in shallow coals or in 


adjacent sandstones, the gas escapes 
to the atmosphere. It is likely that an 


approximately 38.2 trillion ft’ of CBM 
gas in place in coal beds that are 
thicker than 20 ft and deeper than 
200 ft. This study estimates that 
there are 25.6 trillion ft’ of 
recoverable CBM reserves (Finley and 
Goolsby 2000). 


Historically, methane has been 
reported flowing from shallow water 
wells and coal exploration holes in 
parts of the PRB. According to De 
Bruin and Jones (1989), most of the 
documented historical occurrences 
have been in the northern PRB. Olive 
(1957) references a water well in 
T.54N., R.74W. that began producing 
gas for domestic use in 1916. 


CBM has been commercially 
produced in the PRB since 1989 
when production began at the 
Rawhide Butte Field, west of the 
Eagle Butte Mine. CBM exploration 
and development is currently ongoing 
throughout the PRB in Wyoming, and 
more than 12,000 CBM wells have 
been drilled or are permitted for 
drilling. The predominant CBM 
production to date has occurred from 
coal beds of the Wyodak - Anderson 
zone in seams known as the 
Anderson, Canyon, Wyodak, Big 
George and other locally-used names. 
These are the same (or equivalent) 
seams that are being mined along the 
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eastern margin of the basin, including 
the mines which are included in this 


analysis. 


CBM is being produced irom other, 
deeper seams locally throughout the 
PRB. The only CBM well completions 
within the General Analysis Area to 
date have been within the Wyodak - 
Anderson coal seams. Coal mining 
does not directly affect production of 
CBM from coal seams below the 
Wyodak-Anderson, however, it does 
delay any proposed CBM development 
in the deeper seams in order to avoid 
interference with mining. 


The presence of splits in the coal 
seams affects potential CBM 
development. Current CBM well 
completion technology within the PRB 
will not accommodate completion of 
two seams separated by thick shales 
within a single wellbore. As a result, 
in the areas where the coal seams 
are split, two wells would be required 
to produce essentially the same 
reserve that would be produced from 
a single well in a single contiguous 
seam. 


Since the early 1990s, the BLM has 
completed numerous EAs and three 
EISs analyzing CBM projects. The 
latest of these is the Draft 
Environmental Impact Statement and 
Draft Planning Amendment for the 
Powder River Basin Oil and Gas 
Project, the draft of which was 
completed in 2002. That DEIS covers 
almost 12,500 square _ miles, 
encompasses almost the entire PRB 
in all or parts of Campbell, Converse, 
Johnson, and Sheridan Counties, and 
covers both private and public (state 


and federal) lands. It analyzes the 
impacts of drilling, completing, and 
operating approximately 39,400 new 
CBM wells over the next ten years. 
These wells would be in addition to 
the more than 12,000 CBM wells that 
have been drilled or are permitted for 
drilling. The DEIS also analyzes the 
impacts of developing 3,200 new 
conventional oil and gas_ wells, 
constructing, operating, and 
reclaiming various ancillary facilities 
needed to support the new wells, 
including roads, pipelines for 
gathering gas and produced water, 
electrical utilities, and compressors 
by the end of 2011 (BLM 2002a). 


The Little Thunder LBA Tract is the 
only LBA tract included in this 
analysis with producing CBM wells. 
The other LBA tracts included in this 
analysis contain CBM wells in various 
stages of development (e.g., 
permitting, drilling, etc.) which were 
not producing when this Draft EIS 
was prepared. Approved spacing for 
CBM wells is one well per 80 acres or 
eight wells per section. A maximum 
of 243 CBM wells could be drilled on 
all of the LBA tracts under the largest 
alternative tract configurations being 
analyzed in this EIS. The ownership 
of oil and gas resources in the LBA 
tracts is discussed in Section 3.11 of 
this EIS. 


Bentonite 


Layers of bentonite (decomposed 
volcanic ash) of varying thickness are 
present throughout the PRB. Some of 
the thicker layers are mined where 
they are near the surface, mostly 
around the edges of the basin. 
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Bentonite has a large capacity to 
absorb water, and because of this 
characteristic it is used in a number 
of processes and products, including 
cat litter and drilling mud. No 
mineable bentonite reserves have 
been identified on any of the proposed 
LBA tracts. 


Uranium 


There are substantial uranium 
resources in southwestern Campbell 
and northwestern Converse Counties. 
Uranium exploration and mining were 
very active in the 1950s, when 
numerous claims were filed in the 
PRB. A decreased demand combined 
with increased foreign supply reduced 
uranium mining activities in the early 
1980s. There are currently two in- 
situ leach operations in the PRB. 
Production at a third ended in 2000. 
No known uranium reserves exist on 
the LBA tracts. 


Scoria 


Scoria or clinker is present in the 
General Analysis Area and has been 
and continues to be a major source of 
aggregate for road construction in the 
area. Only the NARO South LBA 
Tract contains scoria. No scoria from 
the NARO South LBA Tract has ever 
been sold for use as an aggregate for 
road construction or any other uses. 


A search of the BLM mining claim 
index revealed that no mining claims 
are presently located within the 
General Analysis Area. 


3.4 Soils 


Numerous baseline soil surveys 
associated with surface mining 
operations and oil field development 
have been conducted in the General 
Analysis Area. Soil surveys of 
Campbell and Converse Counties, 
Wyoming, including the General 
Analysis Area, have also been 
conducted by the NRCS. Each of the 
LBA study areas is comprised of the 
LBA tract as applied for, BLM’s 
alternative tract configurations, and 
the applicant mine’s anticipated 
permit amendment study area. 


Soils within the LBA study areas were 
identified by series, which consist of 
soils that have similar horizons in 
their profile. Horizons are soil layers 
having similar color, texture, 
structure, reaction, consistency, 
mineral and chemical composition, 
and arrangement in the profile. 


Soils vary depending upon where and 
how they were formed. Major factors 
involved in the formation of soils 
include whether or not the material 
was transported and how the 
material was weathered during 
transportation. Three primary 
transportation processes causing 
three different soil types were noted: 
1) those soils developed 
predominantly in alluvial or colluvial 
fan deposits, 2) those soils developed 
predominantly in residuum on 
uplands, and 3) those soils developed 
predominantly in eolian sand 
deposits. The major soil series 
encountered within the General 
Analysis Area were grouped according 
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to the primary transportation 
processes and are listed as follows: 


Soils developed predominantly in 
alluvial or colluvial fan deposits 


* Arvada ¢ Huilight 

* Absted ¢ Kishona 

¢ Bahl ¢ Lawver 

¢ Bankard ¢ Lithic Ustic 

¢ Bidman ¢ Lohmiller 

* Bone ¢ Openay 

¢ Briggsdale ¢ Parmleed 

* Cambria ¢ Pugsley 

¢ Clarkelen ¢ Rauzi 

¢ Decolney * River Wash 

¢ Dillingson * Savageton 

¢ Draknab ¢ Shingle 

¢ Felix ¢ Silhouette 

* Forkwood * Taluce 

¢ Fort Collins ¢ Teckla 

¢ Glenberg ¢ Turnercrest 

* Heldt ¢ Ulm 

* Haverdad * Wags 

¢ Haverson ° Zigweid 

* Hiland 
Soils developed predominantly in 
residuum on uplands 

* Bowbac * Sear 

¢ Cushman ¢ Taluce 

¢ Gateson ¢ Tassel 

* Gulliedland « Terro 

¢ Hiland ¢ Thedalund 

¢ Hilight ¢ Theedle 

* Keeline * Tullock 

* Parmieed ¢ Turnercrest 


¢ Razor ¢ Ustic Tornfluvent 

¢ Renohill ¢ Wags 

* Samday ¢ Wibaux 

¢ Shingle ¢ Worf 

¢ Savageton ¢ Wortfka 

* Samsil 
Soils developed predominantly in 
aeolian sand deposits 

¢ Delconey ¢ Orpha 

* Dwyer * Pugsiey 

* Embry * Rauzi 

¢ Maysdorf * Turnercrest 

¢ Nomil * Vonalee 


The baseline soil studies of the LBA 
study areas indicate that the amount 
of suitable topsoil which would be 
available for redistribution on all 
disturbed acres during reclamation 
would vary from an average depth of 
1.5 ft to an average depth of 3.3 ft. 


3.5 Air Quality and Climate 


The air quality of any region is 
controlled primarily by the magnitude 
and distribution of pollutant 
emissions and the regional climate. 
The transport of pollutants from 
specific source areas is strongly 
affected by local topography. In the 
mountainous western United States, 
topography is particularly important 
in channeling pollutants § along 
valleys, creating upslope and 
downslope circulations that may 
entrain airborne pollutants, and 
blocking the flow of pollutants toward 
certain areas. In general, local effects 
are superimposed on the general 
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synoptic weather regime and are most 
important when the large-scale wind 
flow is weak. 


3.5.1 Topography 


The General Analysis Area is located 
in the southern portion of the PRB, a 
part of the Northern Great Plains that 
includes most of northeastern 
Wyoming. The topography is 
primarily rolling plains and 
tablelands of moderate relief (with 
occasional valleys, canyons, and 
buttes). Elevations range from about 
4,500 ft to 5,000 ft above sea level. 
Slopes in the General Analysis Area 
range from flat to greater than 50 
percent. 


3.5.2 Climate and Meteorology 


The climate in the General Analysis 
Area is semi-arid, with an average 
annual precipitation at Wright of just 
over 11 inches (Martner 1986). 
Snowfall averages 25.1 inches per 
year, with most occurring in March 
and December. Evaporation exceeds 
annual precipitation, with relatively 
short warm summers and longer cold 
winters. The average daily mean 
temperature is 44.2 degrees F. The 
highest recorded temperature within 
the General Analysis Area was 103 
degrees F and the lowest was minus 
34 degrees F. July is the warmest 
month, with a mean daily 
temperature of 70 degrees F, and 
January is the coldest (20.5 degrees 
F). The frost-free period is 100-125 
days. 


In the General Analysis Area, the 
regional wind speeds average from 


nine to 13 mph with local variations 
in speed and direction due to 
differences in topography. Winds are 
predominantly from the northwest or 
southeast and tend to be strongest in 
the winter and spring and calmer in 
the summer. Wind velocity tends to 
increase during the day and decrease 
during the night. The air quality and 
meteorological sampling locations and 
associated wind rose diagrams for the 
North Antelope/Rochelle Complex 
and Black Thunder, North Rochelle, 
and Antelope Mines are shown in 
Figures 3-3 through 3-6. 


3.5.3 Existing Air Quali 


WDEQ/AQD detects changes in air 
quality through monitoring and 
maintains an extensive network of air 
quality monitors throughout the 
state. Particulate matter is most 
commonly measured as particles finer 
than 10 microns or PM,,. The 
eastern side of the PRB has one of the 
most extensive networks of monitors 
for PM,, in the nation due to the 
density of coal mines (Figure 3-7). 
There is a monitoring network 
associated with the coal mines, which 
is discussed more in Section 3.5.4. 
In addition, there are also monitors in 
Sheridan and Gillette, and the 
WDEQ/AQD installed monitors at 
Arvada and Wright, Wyoming in 
November 2002. 


WDEQ/AQD uses monitors located 
throughout the state to anticipate 
issues related to air quality. These 
monitoring stations are located to 
measure ambient air quality and not 
located to measure impacts from a 
specific source. Monitors located to 
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measure impacts from a specific 
source may also be used for trends. 
These data are used to pro-actively 
arrest or reverse trends towards air 
quality problems. When WDEQ 
became aware that particulate 
readings were increasing due to 
increased CBM activity and 
exacerbated by prolonged drought, 
the WDEQ approached the counties, 
coal mines, and CBM industry. A 
coalition involving the counties, coal 
companies, and CBM operators have 
made significant efforts towards 
minimizing dust from roads. 
Measures taken have ranged from the 
implementation of speed limits to 
paving of heavily traveled roads. 


Monitoring is also used to measure 
compliance. Where monitoring shows 
a violation of any standard, the 
WDEQ can take a “*range of 
enforcement actions to remedy the 
situation. Where a _ standard is 
exceeded specific to an operation, the 
enforcement action is specific to the 
facility. For many facilities, neither 
the cause nor the solution is simple. 
The agency normally uses a 
negotiated settlement in_ those 
instances. 


WDEQ has also sited two visibility 
monitoring stations in the PRB. One 
of these sites is 32 miles north of 
Gillette and includes a Nephelometer, 
a Transmissometer, an  Acrosol 
Monitor (IMPROVE Protocol), 
instruments to measure 
meteorological parameters 
(temperature, RH, wind speed, wind 
direction), a digital camera, 
instruments to measure Ozone and 
instruments to measure Oxides of 


Nitrogen (NO, NO,, NO,). The other 
visibility monitoring station is located 
14 miles west of Buffalo and includes 
a Nephelometer, a Transmissometer, 
an Aerosol Monitor (IMPROVE 
Protocol), instruments to measure 
meteorological parameters 
(temperature, RH, wind speed, wind 
direction), and a digital camera. 


Other air quality monitoring in the 
PRB includes WDEQ NO, monitoring 
along the cast side of the Basin, 
WARMS monitoring of sulfur and 
nitrogen concentrations near Buffalo, 
Sheridan, and Newcastle, and NADP 
monitoring of precipitation chemistry 
in Newcastle. 


Air quality conditions in rural areas 
are likely to be very good, as 
characterized by limited air pollution 
emission sources (few industrial 
facilities and residential emissions in 
the relatively small communities and 
isolated ranches) and good 
atmospheric dispersion conditions, 
resulting in relatively low air 
pollutant concentrations. Occasional 
high concentrations of CO and 
particulate matter may occur in more 
urbanized areas (for example, Buffalo, 
Gillette, and Sheridan) and around 
industrial facilities, especially under 
stable atmospheric conditions 
common during winter. 


As part of an analysis of air quality 
impacts that was conducted to 
analyze potential air quality impacts 
from the oi and gas development 
alternatives being considered in the 
Wyoming FEIS and Draft Planning 
Amendment for the PRB Oil and Gas 
Project (BLM 2003), the Proposed 
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RMP Amendments FEIS (BLM in 
press), and the Montana Statewide 
Oil and Gas FEIS and Proposed 
Amendment of the Powder River and 
Billings RMPs (BLM in press), 
monitoring data measured 
throughout northeastern Wyoming 
and southeastern Montana were 
assembled and reviewed. Although 
monitoring is primarily conducted in 
urban or industrial areas, the data 
selected are considered the best 
available representation of 
background air pollutant 
concentrations throughout the PRB in 
Wyoming and Montana. Specific 
values are presented in Table 3-1, 
along with applicable ambient air 
quality standards and PSD 
increments, and were used to define 
background conditions in the air 
quality impact analysis. The 
assumed background pollutant 
concentrations are below applicable 
NAAQS and WAAQS for all criteria 
pollutants and averaging times. 


The major types of emissions that 
come from surface coal mining 
activities are in the form of fugitive 
dust and tailpipe emissions from 
large mining equipment. Activities 
such as blasting, loading and hauling 
of overburden and coal, and the large 
areas of disturbed land all produce 
fugitive dust. Stationary or point 
sources are associated with coal 
crushing, storage, and handling 
facilities. In general, particulate 
matter (PM,,) is the major significant 
pollutant from coal mine point 
sources. 


Blasting is responsible for another 
type of emission from surface coal 


mining. Overburden biasting 
sometimes produces gascous, orange- 
colored clouds that contain NO,,. 
Exposure to NO, may have adverse 
health effects, as discussed in Section 
4.1.4. NO, is one of several products 
resulting from the incomplete 
combustion of explosives used in the 
blasting process. Wyoming's ambient 
air standards for NO, are shown in 
Table 3-1. 


Other existing air pollutant emission 
sources within the region include: 


* exhaust cmissions (primarily CO 
and NO.) from existing natural gas 
fired compressor engines used in 
production of natural gas and 
CBM; gasoline and diesel vehicle 
tailpipe emissions of combustion 
pollutants (VOCs, CO, NO,, PM,», 
PM, ., and SO,); 

¢ dust (particulate matter} generated 
by vehicle travel on unpaved 
roads, windblown dust from 
neighboring areas, and road 
sanding during the winter months; 

* transport of air pollutants from 
emission sources located outside 
the region; 

* emissions from _ railroad 
locomotives used to haul coal 
(primarily NO, and PM,,); and 

¢ SO, and NO, from power plants. 


eansiont Aeabions Ai hity: 
Particulates 


Until 1989, the federally regulated 
particulate matter pollutant was 
measured as TSP. This measurement 
included all suspendable dust 
(generally less than 100 microns in 
diameter). Im 1989 the federally 
regulated particulate matter pollutant 
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Table 3-1. Assumed Background Air Pollutant Concentrations, Applicable Ambient Air Quality Standards, and 


PSD Increment Values (in pg/m’). 


Averaging Background Primary Secondary Wyoming PSD Classi PSD Class I 
Pollutant Time’ Concentration Increments Increments 
Carbon monoxde 1 -hour 3,500" 
8-hour 1,500 
Nitrogen diosade Annual 16.5" 100 100 100 2.5 25 
Ozone 1 -hour 82° 235 235 235 
8-hour 130° 157 157 157 
PM. 24-hour 42’ 150 150 150 co 30 
Annual 17° 50 50 50 4 17 
PM... 24-hour 19” 65 65 65 
Annual 76 15 15 15 
Sulfur dioxide 3-hour 8° eee 1,300 1,300 25 512 
24-hour s 365 --- — 5 91 
Annual > 80 ++: ++: 2 20 


' Annual standards are not to be exceeded; short-term standards are not to be exceeded more than once per year 
* Primary standards are designed to protect public health; secondary standards are designed to protect public welfare 


Amoco Ryckman Creek collected for an eight month period during 1978-1979, summarized in the Riley Ridge (BLM 1983) 


* Data collected in Gillette, WY (1996 - 1997) 
* Data collected in Pinedale, WY (1992 - 1994) 
" Data collected in Devil's Tower, WY (1983) 

' Data collected in Gillette, WY (1999) 

Source: (Argonne 2002) 
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was changed from a TSP based 
Standard to a PM,, based standard. 
PM,,. 1S particulate matter with an 
aerodynamic diameter of 10 microns 
or less that can potentially penetrate 
into the lungs and cause health 
problems. Wyoming added PM,, 
based standards to match the federal 
standards in 1989 and retained the 
TSP standards as state standards 
until March 2000. Wyoming's 
ambient air standards for PM,, are 
shown in Table 3-1. 


Regional 


WDEQ/AQD requires the collection of 
information documenting the quality 
of the air resource at each of the 
SPRB mines. Each mine monitored 
air quality for a 24-hour period every 
six days at multiple monitoring sites 
through the end of 2001. All PM,, 
monitors are now required by 
WDEQ/AQD to sample air quality for 
a 24-hour period every three days 
beginning in 2002. Data for TSP 
dates back to 1980 with data for PM. 
dating back to 1989. This has 
resulted in nearly 52,000 TSP and 
8,000 PM. samples collected through 
2000 and makes the eastern PRB one 
of the most densely monitored areas 
in the world (Figure 3-7). Table 3-2 
uses the annual arithmetic average of 
all sites to summarize these data. 


As indicated in Table 3-2, the long- 
term trend in particulate emissions 
remained relatively flat through 1998. 
TSP concentration from 1980 through 
1998 averaged 33.1 ywe/m’, ranging 
between 27.8 ue/m’ and 39.4 pg/m’ 
There were increases in 1988 and 
1996, which may have been the result 


of fires in the region during those 
years. PM,, concentration from 1989 
through 1998 averaged 15.4 yg/m’, 
ranging between 12.9 and 16.5 
ug/m?. 


This time period (1980-1998) was 
associated with significant growth in 
the surface coal mining industry. 
Coal production increased from about 
599 mmtpy to over 308 mmtpy (an 
increase of over 249 mmtpy), and 
associated overburden production 
increased from i05 mmbcy to over 
710 mmbcy per year (a 605 mmbcy 
per year increase). From 1990 
through 2000 the average annual 
increase in coal production was 7.4 
percent, while annual overburden 
production increased an average of 
14.6 percent over the same time 
period. The larger annual increase in 
overburden production is probably 
due to the fact that mines are 
gradually moving into deeper coals as 
the shallower reserves are mined out. 


The relatively flat trend in particulate 
emissions from 1980 through 1998 is 
due in large part to the Wyoming Air 
Quality Program that requires BACT 
at all permitted facilities. BACT 
control measures include watering 
and chemical treatment of roads, 
limiting the amount of area disturbed, 
temporary revegetation of disturbed 
areas to reduce wind erosion, and 
timely final reclamation. 


Concentrations increased from 33.9 
ug/m’ in 1998 to 55.3 ye/m’ in 1999, 
and continued to increase at a 
slightly slower pace in 2000. There 
were no major fires in the region 
during this time. The increases in 


3-20 


44 


South Powder River Basin Coal Draft EIS 


3.0 Affected Environment 


Table 3-2. Summary of WDEQ/AQD Reports on Air Quality Monitoring in 
Wyoming's PRB, 1980-2000. 


Number of 
Mines 
Operating / 
Monitoring Number of 
Coal Yards TSP/ Sites TSP PM... 
Produced Moved Monitoring TSP/PM,.’ Average Average 

Year (mmtpy) (mmbcy) PM...’ (ug /m”) (ug/m*) = (ug/m*) 
19FA) 38.7 105.3 10/14/0 34/0 35.5 na’ 
1981 71.0 133.4 11/13/0 35/0 39.4 na 
1982 76.1 141.1 11/14/0 40/0 31.2 na 
1983 84.9 150.9 13/14/1 41/1 32.6 11.2 
1984 105.3 169.5 14/16/1 42/1 33.9 11.1 
1985 113.0 203.4 16/17/06 49/0 32.3 na 
1986 111.2 165.7 16/17/0 45/0 29.3 na 
1987 120.7 174.6 16/17/0 43/0 ) By na 
1988 138.8 209.7 16/17/0 43/0 37.7 na 
1989 147.5 215.6 15/17/3 40/3 32.1 15.9 
1990 160.7 223.5 17/17/5 47/5 34.3 14.8 
1991 171.4 245.9 17/17/5 46/6 32.7 16.5 
1992 166.1 296.0 17/17/7 41/7 31.7 15.9 
1993 188.8 389.5 17/17/8 40/11 27.8 14.5 
1994 213.6 483.9 17/18/8 44/11 31.7 15.5 
1995 242.6 912.7 16/18/8 41/12 29.6 12.9 
1996 257.0 605.4 17/18/8 41/12 35.4 16.0 
1997 259.7 622.0 16/17/10 39/15 33.3 15.9 
1998 308.6 710.7 16/17/12 36/17 33.9 15.9 
1999 317.1 758.0 15/17/12 36/18 55.3 21.6 
2000 322.5 845.3 15/15/12 31/17 56.1 23.4 


Mines include Buckskin, Rawhide, Eagle Butte, Dry Fork, Fort Union, Clovis Point, Wvodak. 
Caballo, Belle Ayr, Caballo Rojo, Cordero, Coal Creek, Jacobs Ranch, Black Thunder, North 
Rochelle, North Antelope, Rochelle, and Antelope 

Some sites include more than one sampler, so the number of samplers is greater than the 
number of sites 

Not applicable because no monitoring for PM,,. was done 


Sources 1980 through 1996 emissions and production data from April 1997 report prepared 
by WMA for WDEQ/AQD. 1997 through 2000 emissions data from EPA AIRData 
database and production data from WDEQ/AQD 
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coal production over those two years 
(2.3 percent per year and 13.9 mmtpy 
over the two year period) and 
associated overburden production 
(9.5 percent per year and 135 mmbcy 
over the two year period) were not 
larger than the two-year increases 
during some of the previous 18 years, 
but the particulate concentration 
increase was much larger than in 
previous years. 


Site Specific 


Within the General Analysis Area, 
historical particulate matter ambietit 
air quality data generally show the 
same results as described above for 
the PRB as a whole. At the four 
mines included in this analysis, there 
are 13 TSP monitoring samplers and 
11 PM,, monitoring samplers. Each 
mine has a meteorological station. 
Figure 3-8 presents the average 
annual TSP and PM,,. measured at 
these samplers within the General 
Analysis Area. These data were 
collected for the years 1995 through 
2000. 


Cumulative coal and overburden 
production for the SPRB mines for 
these years are also shown on Figure 
3-8. As discussed above, coal and 
overburden production for the SPRB 
mines have steadily increased since 
1980. 


As discussed above, TSP was the 
federally regulated pollutant until 
1989 and was retained as a state 
regulated pollutant until 2000. PM., 
became a federal standard in 1989 
and was also adopted by the State of 
Wyoming. There were no violations of 


the TSP standard at the North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, or Antelope 
Mines when TSP was the federally 
regulated pollutant. After 1989, and 
until recently, TSP measurements 
were used as a surrogate for PM,, in 
lieu of having to replace and/or co- 
locate an existing TSP sampler with a 
new PM,, sampler. There were no 
violations of the PM,, standards 
anywhere in the PRB through the first 
quarter of 2001. 


In 2001 and 2002 the 24-hour PM,, 
standard was exceeded several times 
in the General Analysis Area (specific 
monitoring data are presented in 
Appendix E). The WDEQ/AQD is 
continually reviewing the data and 
considering regulatory options. 
Particulate emissions from  non- 
mining sources have not been 
quantified; however, more intense 
monitoring and regulatory inspections 
have been implemented at all PRB 
coal mines. In addition, the close 
proximity of the monitors where the 
standard was exceeded to unpaved 
county roads has_ resulted in 
county/industry partnerships to treat 
portions of these roads with chemical 
dust suppressants. 


Control Measures 


Control of particulate emissions at 
the SPRB mines is accomplished with 
a variety of measures. Emissions at 
coal crushing, storage, and handling 
facilities (point sources) are controlled 
with baghouse dust collection 
systems, PECs, or atomizers/ foggers. 
These are all considered BACT 
controls by WDEQ/AQD. 
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Fugitive emissions are also controlled 
with a variety of measures that the 
agency considers BACT. Typically, 
mine access roads have been paved 
and water trucks are used to apply 
water and chemical dust 
suppressants on all! haul roads used 
by trucks and/or scrapers. Haul 
truck speed limits are imposed to 
further help to reduce fugitive 
emissions from roads. Material drop 
heights for shovels and draglines 
(bucket to truck bed or backfill) are 
limited to the minimum necessary to 
conduct the mining operations. 
Timely permanent and temporary 
revegetation of disturbed areas is 
utilized to minimize wind crosion. 
Fugitive emissions from the coal 
truck dumps are controlled with 
stilling sheds. Some of the mines 
have participated in the control of 
fugitive emissions from some nearby 
unpaved county roads by applying 
dust suppressants. 


NO, 


Regional 


NO, was monitored from 1975 
through 1983 in Gillette and from 
March 1996 through April 1997 at 
four locations in the PRB. One of 
these locations 1s in the General 
Analysis Area. Table 3-3 summarizes 
the results of that monitoring. 
Beginning in 2001, the coal industry 
in cooperation with WDEQ/AQD 
installed a network of NO, monitors in 
the PRB. The 2001 data from this 
regional network are summarized in 
Table 3-4 


Annual NO, levels measured in the 
March 1996 to April 1997 timeframe 
were below applicable standards. The 
highest reading was 22 yg/m’ as 
compared to the 100 yg/m’ standard. 
All 2001 annual mean NO, 
concentrations are well below the 100 
ug/m, standard. 


Site Specific 


As discussed above, NO, monitoring 
results are available from several sites 
in the General Analysis Area. The 
Gillette monitoring site is located 
approximately 38 miles north, the 
Belle Ayr Mine site is located 
approximately 23.5 miles north, the 
Black Thunder Mine site is located 
within the General Analysis Area, and 
the Bill site is located approximately 
18 miles south. 


Control Measur 


All four mines included in this 
analysis have implemented programs 
designed to control/limit public 
exposure to the intermittent, short- 
term NO, releases associated with 
blasting and they all comply with the 
blasting plan publication / notification 
requirements associated with the 
Permits to Mine issued. by 
WDEQ/LOQD. 


There have been no reported events of 
public exposure to NO, from blasting 
activities at the North 
Antelope/Rochelle Complex, the 
North Rochelle Mine, or the Antelope 
Mine. These mines have instituted 
voluntary measures to be 
implemented when large blasts are 
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Table 3-3. Annual Ambient NO, Concentration Data. 


Black Thunder 

Site Gillette Mine Belle Ayr Mine Bill 

Percent Percent Percent Percent 
vear | weit | standare | ug/er'y' | seandare | ua/at’ | standara | ugiey' | standare 
1975 6° 6 
1976 4" 4 i" l 
1977 4 4 ~ 5 
1978 jy 11 
1979 11 11 
1980 12 12 
1981 14 14 
1982 1] 11 
1983° 17 17 
1996’ 16 16 16 16 22 22 22 22 


Based on arithmetic averaging of data. 
Monitoring discontinued December 1983, reactivated March 1996 to April 1997. 
Arithmetic average - actual sampling ran from March 1996 to April 1997. 
Inadequate number of samples for a valid annual average. 

Source: McVehil-Monnett 1997 


Table 3-4. 200i Annual Ambient NO, Concentration Data. 


Monitor Annual Mean NO, Concentration (yg/m’) 
Antelope Mine 7 
Belle Ayr Mine 14 
Black Thunder Mine ~ 


. 


Data for the 3" quarter is questionable and therefore is not used in the determination of 
the annual mean for the site. 


@—————KK*—**7x:_;7[7]x{X]{x”]_7>x7{_ *=T—ETT—=£=£=<==={={={—"Y]""{_]{={aax{x{x{{={=—ea——K_KxxK_——————L—L{TL—>—S>==={={[{[{"_"»_{={"°"__——_—_"_____=== 
planned. These voluntary measures the decision to detonate a large 
include: blast; 
* minimizing blast size to the extent 

¢ phone notification of neighbors possible; and 

and workers in the general area of * posting of signs on major public 

the mine prior to large blasts; roads that enter the general mine 
* monitoring of weather and area and on all locked gates 

atmospheric conditions prior to accessing the active mine area. 
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Black Thunder Mine received several 
reports of public exposure to NO, 
from blasting prior to 2001. 
Measures to prevent future such 
incidences have been instituted at the 
Black Thunder Mine when large 
overburden blasts are planned. 
These measures include: 


* notification of neighbors and 
workers in the general area of the 
mine prior to the blast; 

¢ blast detonation between 12:00 
p.m. and 3:00 p.m. whenever 
possible to avoid temperature 
inversions and minimize 
inconvenience to neighbors; 

* monitoring of weather § and 
atmospheric conditions prior to 
the decision to detonate a blast; 

* posting of signs on major public 
roads that enter the general mine 
area and on all locke gates 
accessing the active mine area; 
and 

¢ closing public roads when 
appropriate to protect the public. 


All of the mines in the General 
Analysis Area are participating in a 
coal industry study of blasting 
emissions. They have also 
participated in the installation and 
operation of the regional NO, 
monitoring network discussed earlier. 


3.9.6 Air Quality Related Values _- 
Visibility and Acidificati ‘Lal 


AQRVs, including the potential air 
pollutant effects on visibility and the 
acidification of lakes and streams, are 
applied to PSD Class | and sensitive 
Class Il areas. The land management 
agency responsible for the Class | 


area sets an LAC for each AQRV. The 
AQRVs reflect the land management 
agency's policy and are not legally 
enforceable standards. 


35.6.1 _Visibili 


Potential impacts to visibility were 
considered at 29 PSD Class | and 
sensitive Class Il areas in the vicinity 
of the General Analysis Area. Table 
3-5 shows the nearest distances from 
the sensitive receptor areas to the 
General Analysis Area. 


Visibility can be defined as the 
distance one can see and the ability 
to perceive color, contrast, and detail. 
Fine particulate matter (PM, .) is the 
main cause of visibility impairment. 
Visual range, one of several ways to 
express visibility, is the furthest 
distance a person can see a 
landscape feature. Maximum visual 
range in the western United States 
would be about 140 miles. Presently, 
the visibility conditions monitored in 
the Bridger Wilderness Area are 
among the best in the United States. 
Visual range monitoring inthe 
Bridger Wilderness Area shows that 
one can see more than 70 miles 70 
percent of the time. 


Visibility impairment is expressed in 
terms of deciview (dv). The dv index 
was developed as a linear perceived 
visual change (Pitchford and Malm 
1994), and is the unit of measure 
used in the EPA's Regional Haze Rule 
to achieve the National Visibility Goal. 
A change in visibility of 1.0 dv 
represents a “just noticeable change” 
by an average person under most 
circumstances. Increasing dv values 
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Table 3-5. Approximate Distances and Directions from the General Analysis 
Area to PSD Class I and Class II Sensitive Receptor Areas. 
Distance Direction to 
Receptor Area (miles) Receptor 
Mandatory Federal PSD Class I 
Badlands Wilderness Area’ 135 E 
Bridger Wilderness Area 195 WwSW 
Wind Cave National Park 85 E 
Yellowstone National Park 230 W 
Tribal Federal PSD Class I 
Fort Peck Indian Reservation 210 N 
Northern Cheyenne Indian Reservation 125 NNW 
Federal PSD Class II 
Bighorn Canyon National Recreation Area 155 NW 
Black Elk Wilderness Area 80 ENE 
Cloud Peak Wilderness Area 85 WNW 
Crow Indian Reservation 115 NW 
Devils Tower National Monument 65 NNE 
Fort Laramie national Historic Site 90 SSE 
Jewel Cave National Monument 70 E 
Mount Rushmore National Memorial 90 ENE 


The U_S. Congress designated the Wilderness Area portion of Badlands National Park as a mandatory 


federal PSD Class! area. The remained of Badan. ‘ 


represent proportionately larger 
perceived visibility impairment. 
Figure 3-9 shows annual averages for 
the 20 percent best, worst, and 


+: Natrona! Park wa PSD Class Il area 


3.5.6.2. Acidification of Lakes 


The acidification of lakes and streams 
is caused by atmospheric deposition 


middle visibility days at Badlands and of pollutants (acid rain). Lake 
Bridger Wilderness Areas from 1988 acidification is expressed as the 
to 1998, respectively (IMPROVE change in ANC measured in 
2002) microequivalents per liter (peq/L), 

the lake's capacity to resist 
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acidification from acid rain. Table 3- 
6 shows the existing ANC monitored 
in some mountain lakes and their 
distance from the General Analysis 
Area. 


3.5.7 Regulatory Framework 


The potential impacts of leasing the 
LBA tracts must be evaluated with 
respect to two programs, NAAQS and 
PSD, as applicable. 


The NAAQS sct nationwide thresholds 
for maximum acceptable 
concentrations of various pollutants. 
WAAQS must be at least as stringent 
as NAAQS. Selected Wyoming and 
national ambient air standards are 
shown in Table 3-1. The NAAQS and 
WAAQS sect the absolute upper limits 
for specific air pollutant 
concentrations at all locations where 
the public has access. Existing air 
quality throughout most of the PRB in 
Wyoming is in attainment with all 


ambient air quality standards, as 
demonstrated by the relatively low 
concentration levels presented in 
Table 3-1. However, the Sheridan, 
Wyoming area has been designated as 
a federai non-attainment area (PM,, - 
moderate) where the applicabiec 
standards have been violated in the 
past. EPA Region 8 staff are 
concerned that PM... monitoring data 
collected near and south of Gillette, 
Wyoming, have also exceeded both 
the NAAQS and the available PSD 
Class If increment. Specific 
monitoring data are presented in 
Appendix E (EPA 2002a). The 
analysis of the proposed Alternatives 
must demonstrate continued 
comphance with all applicable local, 
state, tribal, and federal air quality 
standards. 


Future development projects which 
have the potential to emit more than 
250 tons per year of any criteria 
pollutant (or certain listed sources 
that have the potential to emit more 


Table 3-6. Existing Acid Neutralizing Capacity in Sensitive Lakes. 


Wilderness Area Lake Background ANC (peq/L) 
Bridger Black Joe 69.0 
Deep 61.0 
Hobbs 68.0 
Upper Frozen 5.8) 
Cloud Peak Emerald 55.3 
Florence 32.7 
Fitzpatrick Ross 61.4 
Popo Agie Lower Saddiebag 55.5 
Since the background ANC value is less than 25 peq/L, the potential ANC change is 
expressed in peq/L, and the applcable threshold is one peq/L 


Source Argonne (2002) 
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than 100 tons per year) would be 
required to undergo a regulatory PSD 
Increment Consumption analysis 
under the federal New Source Review 
permitting regulations. Development 
projects subject to the PSD 
regulations must also demonstrate 
the use of BACT and show that the 
combined impacts of all PSD sources 
will not exceed the allowabic 
incremental air quality impacts for 
NO,, PM,,, or SO,. A regulatory PSD 
Increment Consumption analysis may 
be conducted as part of a New Source 
Review, or independently. The 
determination of PSD increment 
consumption is a legal responsibility 
of the applicable air quality regulatory 
agencies, with EPA oversight. Finally, 
an analysis of cumulative impacts 
due to all existing sources and the 
permit applicant's sources, is also 
required during PSD analysis to 
demonstrate that applicable ambient 
air quality standards will be complied 
with during the operational lifetime of 
the permit applicant's operations. In 
addition, sources subject to PSD 
permitting requirements would 
provide specific analysis of potential 
impairment of AQRVs such as 
visitulity and acid rain 


The federal CAA also provides specific 
visibility protection of mandatory 
federal Class | areas. Mandatory 
Federal Class! areas were designated 
by the U.S. Congress on August 7, 
1977, and include wilderness areas 
greater than 5,000 acres in size and 
national parks greater than 6,000 
acres in size. The mat.datory federal 
Class | areas located nearest to the 
General Analysis Area are listed in 
Table 3-5. In addition, the Northern 


Cheyenne Tribe (located north of the 
General Analysis Area in Montana) 
has designated their lands as PSD 
Class |. As shown in Table 3-1, the 
allowable incremental impacts for 
NO., PM,,, and SO, within these PSD 
Class | areas are very limited. Most 
of the PRB in Wyoming is designated 
as PSD Class Il with less stringent 
requirements. 


This NEPA analysis compares 
potential air quality impacts from the 
Proposed Action and Alternatives to 
applicable ambient air quality 
standards, PSD increments, and 
AQRVs (such as visibility), but it does 
not represent a regulatory PSD 
analysis. Comparisons to the PSD 
Class | and Il increments are 
intended to evaluate a threshold of 
concern for potentially significant 
adverse impacts, and do not 
represent a regulatory PSD Increment 
Consumption Analysis. Even though 
the development activities would 
occur within areas designated PSD 
Class Il, the potential impacts are not 
allowed to cause incremental effects 
greater than the stringent Class | 
thresholds to occur inside any distant 
PSD Class | area. Finally, the CAA 
directs the EPA to promulgate the 
Tribal Authority Rule, establishing 
tribal jurisdiction over air emission 
sources within the exterior 
boundaries of tribal lands. Pursuant 
to this rule, the Crow and Northern 
Chevenne tribes north of the General 
Analysis Area in Montana may 
request that they be treated in the 
same manner as a state (including 
Section 105 grants and forma) 
recogiution as an afiected “state 
when omission sources are jocaicu 
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within 50 mules of tnibal lands) under 
the CAA. 


Coal mining in the General Analysis 
Area is not currently affected by the 
PSD regulations for two reasons: 
surface coal mines are not on the EPA 
list of 28 major emitting facilities for 
PSD regulation, and point-source 
emissions from individual mines do 
not exceed the PSD emissions 
threshold of 250 tons per year. 


The WDEQ/AQD administers a 
permitting program to assist the 
agency in managing the State's air 
resources. Under this program, 
anyone planning to construct, modify, 
or use a facility capable of emitting 
designated pollutants into the 
atmosphere must obtain an air 
quality permit to construct. Coal 
mines fall into this category. 


In order to obtain a construction 
permit, an operator may be required 
to demonstrate that the proposed 
activities will not increase air 
pollutant levels above annual 
standards established by the 
Wyoming Air Quality Standards and 
Regulations (WDEQ/AQD 2000). The 
operator will also be required to 
utilize BACT for minimizing emissions 
from the facility. Monitoring may be 
required as a condition of the permit 
to construct. A permit to operate will 
also be required and will contain 
specific emission limitations and 
other measures of performance for 
operation of the facility 


The demonstration required for a 
construction permit often entails 
development of an emission inventory 


for the proposed facility, an estimate 
of the emissions from all other 
permitted sources of air pollutants im 
the vicinity, and the collection of local 
ambient air quality and meteorology 
data. This information ts utilized in 
dispersion modeling to predict the 
cumulative impact of the proposed 
facility along with existing sources on 
the quality of the air in the immediate 
vicinity, including the impact on any 
special resource arcas. 


3.6 Water Resources 
3.6.1 Groundwater 


The General Analysis Area contains 
three water-bearing geologic units 
that could be disturbed by mining. In 
descending order, these units are the 
recent Alluvium, Wasatch Formation 
overburden, and the Wyodak coal 
seam or its \ocal equivalent. The sub- 
coal Fort Union Formation and the 
Fox Hill: Sandstone of the Lance 
Formation are utilized for water 
supply by coal mines within the 
General Analysis Area, but these 
units are not physically disturbed by 
mining activities. Site-specific data 
have been collected by PRCC, TBCC, 
TCC, and ACC to characterize 
baseline hydrologic conditions in ecac4 
of the respective ..BA tracts. Figuic 
3-2 presents the nydrostratigraphic 
units underlying the General Analysis 
Area. The four mines included in this 
analysis have at total of 64 
monnoring wells within or near the 
five LSA tracts. These include 10 
monitoring wells in the alluvium, 12 
monitoring weis °: he Wasatch 
overburden, 32 mont ao. wells in 
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the coals, and 10 monitoring wells in 
the underburden. 


Recent Alluvium 


With the exception of Porcupine 
Creek (NARO North LBA Tract) and 
Antelope Creck (West Antelope LBA 
Tract), which both contain alluvial 
aquifers composed of coarse-grained 
sand and fine gravels, the drainages 


in the LBA tracts are gencrally dry 
draws. The alluvial and colluvial 


deposits associated with these draws 
are generally thin and not laterally 
extensive enough to be considered an 
aquifer. 


Wasatch Formats :n 


Within the PRB the Wasatch 
Formation consists of interbedded 
sanastones, siltstones, and shale with 
occasional discontinuous coal 
stringers and clinker deposits. This 
description basically holds truc for all 
of the LBA tracts and _ their 
alternatives contained within § the 
General Analysis Area. Saturated 
strata within the Wasatch are limited 
in areal extent and are typically thin, 
lenticular sandstones. The hydraulic 
connection between sandstone lenses 
is tenuous due to intervening shale 
aquitards; thus, grov'nrdwater 
movement through ti. Wasatch 
Formation overburden is limited. The 
sandstone and thin oal stringers, 
where saturated, will yiek’ water to 
wells, and this water is primarily used 
for stock watering Because the 
saturated sandstone and coal units 
within the Wasatch Formation are not 
continuous, the Wasatch is not 
considered to be a regional aquifer 


Another geologic unit which miay be 
considered a part of the VW asatch 
Formation is scora, also called 
clinker or burn. It consists of 
sediments which wre beked, fused, 
and melted in pisce when the 
underlying coal burned 
spontancously. These burned 
sediments collapsed into the void left 
by the burned coal. Scoria deposits 
can be a very permeable aquifer and 
can extend laterally for miles in the 
eastern PRB. The occurrence of 
scoria is site specific; the NARO 
South LBA Tract is the only tract in 
any appreciable amount of scoria. 
The hydrologic function of scoria in 
the general area is to provide 
infiltration of precipitation and 
recharge to laterally contiguous 
overburden and Wyodak coal. 


Recharge to the Wasatch Formation is 
from the infiltration of precipitation 
and lateral movement of water from 
adjacent clinker bodies. Regionally, 
groundwater is discharged from the 
Wasatch Formation by evaporation 
and transpiration, by pumping wells, 
and by seepage into ihe alluvium 
along stream drainages. For the 
Wasatch Formation as a whole, the 
discontinuous tature of the water 
bearing units results in low overall 
hydraulic conductivity and low 
groundwater flow rates. Because of 
the varied nature of the aquifer units 
within the Wasatch, hydraulic 
properties are variable as well 


Water quality in the Wasatch 
Formation is extremely variable, with 
TDS concentrations ranging from oO 
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mg/L to 7,300 mg/L in the General 
Analysis Area. 


Wvyodak Coal 


Within the General Analysis Area the 
Wyodak coal seam is most often 
divided by partings that separate it 
into two or more units. The separate 
units are typically given local names 
which vary from mine to mine. (e.g., 
Upper and Lower Wyodak). A general 
discussion of the coal seam aquifer is 
presented as follows. 


Due to its continuity, the Wyodak 
coal seam is considered a regional 
aquifer within the PRB. Hydraulic 
conductivity within the Wyodak coal 
seam is highly variable and is 
reflective of the amount of fracturing 
the coal has undergone, as 
unfractured coal is_ virtually 
impermeable. The_ yield. of 
groundwater to wells and mine pits 
is smallest where the permeability of 
the coal is derived primarily from 
localized unloading fractures. These 
fractures, which are the most 
common, were created by the 
expansion of the coal as the weight of 
overlying sediments was_ slowly 
removed by erosion. The highest 
permeability is imparted to the coal 
by tectonic fractures. These are 
through-going fractures of areal 
importance created during 
deformation of the south Powder 
River structural basin. The presence 
of these fractures can be recognized 
by their linear expression at the 
ground surface, controlling the 
orientation of stream drainages and 
topographic depressions. Due to 
their pronounced surface expression, 


these tectonic fractures are often 
referred to as “lineaments”. Coal 
permeability along lineaments can be 
increased by orders of magnitude over 
that in the coal fractured’ by 
unloading only. 


The chemistry of groundwater in the 
coal is variable within the General 
Analysis Area. In general, it is a 
sodium-bicarbonate type with TDS 


concentrations increasing in a 
downdip direction. Within the 
General Analysis Area, TDS 


concentrations range from 382 mg/L 
to 4,840 mg/L. 


Prior to mining, the direction of 
groundwater flow within the coal 
aquifer was generally from recharge 
areas near the outcrop and burn zone 
into the basin, following the dip of the 
coal. Site-specific water-level data 
collected by mining companies and 
presented in the GAGMO 20-year 
report (Hydro-Engineering 2000) 
indicate that the groundwater flow 
directions have been influenced by 
mining activities. Near active mining 
areas, groundwater flow within the 
coal aquifer is typically toward the 
mine pits. 


Subcoal Fort Union Formation 


The subcoal Fort Union Formation 
can be divided into three hydrologic 
units: the Tongue River aquifer, the 
Lebo member, and the Tullock aquifer 
(Law 1976). The hydrologic units 
below the Wyodak coal are not 
directly disturbed by mining, but 
many mines use them for water 
supply wells. In a few cases there 
have been drawdowns in the subcoal 
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aquifer due to leakage into mine pits, 
dewatering, and CBM development 
(BLM 2001b). The Tongue River 
aquifer consists of lenticular fine- 
grained shale and sandstone. The 
Lebo member, also referred to as “the 
Lebo confining layer”, is_ typically 
more fine-grained than the other two 
members and generally retards the 
movement of water (Lewis and 
Hotchkiss 1981). The Tullock aquifer 
consists of discontinuous lenses of 
sandstone separated by interbedded 
shale and siltstone. Transmissivity is 
the equal to an aquifer’s hydraulic 
conductivity or permeability times its 
thickness and is commonly used 
when discussing the hydraulic 
properties of the Fort Union 
Formation, where wells are completed 
by exposing many discrete sand 
lenses to the _ well bore. 
Transmissivities are generally higher 
in the deeper Tullock aquifer than in 
the Tongue River or Lebo, and many 
mines in the PRB have water-supply 
wells completed in this interval 
(Martin et al. 1988). The average 
transmissivity for this member as 
reported by OSM (1984) is 290 
ft‘/day. All five of the mines located 
within the General Analysis Area use 
deep wells completed in the subcoal 
Fort Union Formation for water 
supply. Fort Union water supply 
wells in the General Analysis Area 
generally range from 600 to 2,000 ft 
in depth. 


The water quality of the Fort Union 
Formation is generally good. TDS 
concentrations measured at various 
Fort Union Formation water supply 
wells in the General Analysis Area 
range from 230 mg/L to 520 mg/L. 


Water from the subcoal Fort Union 
Formation is of the  sodium- 
bicarbonate type. This water is 
generally suitable for domestic use 
and may be suitable for livestock and 
wildlife watering, and _ irrigation, 
depending upon site-specific SAR 
values. 


Lance and Fox Hills Formations 


Underlying the Fort Union Formation 
is the Lance Formation of Cretaceous 
age. At the base of the Lance 
Formation is the Fox Hills Sandstone. 
The Lance Formation and Fox Hills 
Sandstone are used for water supply 
by PRCC at the North 
Antelope/Rochelle Complex. The 
North Antelope/Rochelle Complex 
water supply well is 5,400 ft deep and 
capable of producing about 400 gpm. 
Water from this well is of the sodium- 
bicarbonate type with a TDS 
concentration of approximately 1,200 
mg/L. This water is suitable for 
livestock and wildlife watering. 


3.6.2 Surface Water 


From north to south, the General 
Analysis Area is drained by North 
Prong Little Thunder Creek, Little 
Thunder Creek, Porcupine Creek, 
Spring Creek, and Antelope Creek 
(Figure 3-10). North Prong Little 
Thunder Creek 1s a tributary of Little 
Thunder Creek, which is a tributary 
of Black Thunder Creek. Porcupine 
Creek and Spring Creek are 
tributaries of Antelope Creek. Both 
Black Thunder Creek and Antelope 
Creek are tributaries of the Chevenne 
River. 
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The Littl Thunder and West 
Roundup LBA Tracts are located in 
the headwater area of Little Thunder 
Creek. Surface water flow in this 
area 1s typically ephemeral (i.e., only 
in direct response to rainfall or 
snowmelt). 


The NARO North LBA Tract is drained 
by Porcupine Creek and its 
tributaries. In this area, flow in 
Porcupine Creek is ephemeral. 


The NARO South and West Antelope 
LBA Tracts are in the Antelope Creek 
watershed. Antelope Creek is an 
intermittent stream that, prior to 
mining, received a small degree of 
baseflow from coal seams. 


Water quality in each of these 
streams is highly dependent on flow. 
Typically, high flows are low in TDS 
and low flows are higher in TDS. The 
ephemeral nature of the majority of 
these streams results in a paucity of 
surface water quality data. Antelope 
Creek does, however, have regular 
flow, and as such, ACC has extensive 
flow and quality records. 


3.6.3 Water Rights 


Water rights in Wyoming are 
administered by Wyoming SEO. 
Water rights are granted for both 
groundwater and surface water 
appropriations. Prior to development 
of water resources associated with 
energy development, water 
appropriations (either groundwater or 
surface water) in the southern PRB 
were typically for livestock use. 
Currently, the majority of the water 
rights in the General Analysis Area 


are held by mining companies and 
methane development. 


Records of the SEO were searched for 
groundwater rights within a three- 
mile radius of each LBA as applied for 
under the Proposed Action and 
Alternatives. This information is 
required for WDEQ permitting. The 
results of these searches are provided 
below for each tract. A listing of the 
non-coal mine groundwater rights 
within three miles of each tract is 
presented in Appendix F. 


For the NARO North LBA Tract, SEO 
data indicate there are 539 permitted 
water wells within three miles of the 
tract, of which 412 are owned by coal 
mining companies. The other 127 
wells are permitted for the following 
uses: 


49 monitoring and 

miscellaneous 

37 livestock 

* 16 livestock and CBM 
development 

¢ 11 miscellaneous 

* 6 livestock and domestic 

¢ 3 CBM development 

¢ 2 livestock and miscellaneous 

¢ 2 livestock, miscellaneous, and 
CBM development 

* 1 industrial 


For the NARO South LBA Tract, SEO 
data indicate there are 615 permitted 
water wells within three miles of the 
tract, of which 544 are owned by coal 
mining companies. The 71 other 
wells are apportioned into the 
following use categories: 


¢ 27 livestock 
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6 livestock and CBM 

development 

° 16 monitoring and 
miscellaneous 

* 6 livestock and domestic 

e 3 industrial 

¢ 1 CBM development 

¢ 1 livestock and irrigation 

¢ 1 livestock, miscellaneous and 

CBM development 


SEO data indicate there are 634 
permitted water wells within three 
miles of the Little Thunder LBA Tract, 
of which 182 are owned by coal 
mining companies. The other 451 
wells are permitted for the following 
uses: 


¢ 233 CBM development only 

¢ 116 CBM development and 
livestock watering 

* 38 monitoring and 
miscellaneous 

¢ 37 livestock watering only 

e 10 livestock watering and 
domestic use 

* 5S CBM _ development and 
miscellaneous 

* 5S monitoring, livestock 
watering and miscellaneous 

¢ 3 livestock watering, industrial 
and miscellaneous 

¢* 2 . reservoir supply§ and 
miscellaneous 

¢ 2 CBM development, livestock 
watering and miscellaneous 


SEO data indicate there are 441 
permitted water wells within three 
miles of West Roundup LBA Tract, of 
which 221 are owned by coal mining 
companies. The other 220 other wells 
are permitted for the following uses: 


¢ 90 CBM development only 

e 50 monitoring or miscellaneous 

e 38 livestock watering only 

¢ 27 CBM development and 
livestock watering 

¢ 8 monitoring only 

e 3 industrial 

¢ 2 domestic use and livestock 
watering 

¢ 2 CBM development, livestock 
watering and miscellaneous 


SEO data indicate there are 276 
permitted water wells within three 
miles of West Antelope LBA Tract, of 
which 198 are owned by coal mining 
companies. Permitted uses of the 78 
other wells are summarized as 
follows: 


¢ 33 livestock watering only 

* 16 CBM development and 
livestock watering 

¢ 10monitoring or miscellaneous 

* 8 livestock watering. or 
domestic 

¢ 5 CBM development only 

¢ 2. livestock watering = and 
miscellaneous 

¢ 1 livestock watering = and 
reservoir supply 

¢ 1 industrial 

> ] livestock watering, 

miscellaneous and CBM 

development 

1 domestic use only 


3.7 Alluvial Valley Floors 


WDEQ regulations define AVFs as 
unconsolidated stream laid deposits 
where water availability is sufficient 
for subirrigation or flood irrigation 
agricultural activities. Prior to leasing 
and mining, AVFs must be identified 
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because SMCRA restricts muning 
activities which affect AVFs that are 
determined to be _ significant to 
agriculture. Impacts to designated 
AVFs are generally not permitted if 
the AVF is. determined to be 
significant to agriculture. If the AVF 
is determined not to be significant to 
agriculture, or if the permit to affect 
the AVF was issued prior to the 
effective date of SMCRA, the AVF can 
be disturbed during mining but must 
be restored as part of the reclamation 
process. The determination of 
significance to agriculture is made by 
WDEQ/LOD, and it 1s based on 
specific calculations related to the 
production of crops or forage on the 
AVF and the size of the existing 
agriculture operations on the land of 
which the AVF is a part. For any 
designated AVF, regardless of its 
significance to agriculture, it must be 
demonstrated that the _ essential 
hydrologic functions of the valley will 
be protected. 


Guidelines established by OSM and 
WDEQ/LQD for the identification of 
AVFs require detailed studies of 
geomorphology, soils, hydrology, 
vegetation, and land use. These 
technical disciplines are applied as 
limiting criteria along three paths to 
identify 1) the possibility for artificial 
flood irrigation, 2) past and/or 
present flood irrigation, and_ 3) 
apparent subirrigated areas and the 
possibility for natural flood irrigation. 
Areas passing the limiting criteria are 
subjected to an assessment of their 
practical use for agriculture. 


Investigations have been conducted 
by PRCC, TBCC, TCC, and ACC to 


determine the presence of AVFs 
within and surrounding the North 
Antelope/Rochelle Complex, Black 
Thunder, North’ Rocheile, and 
Antelope Mines, respectively. 


AVF investigations conducted within 
the General Analysis Area have 
identified AVFs that occur along 
Porcupine Creek, Antelope Creek, 
Little Thunder Creek, and North 
Prong Little Thunder Creek 
downstream of the LBA tracts (see 
Figure 3-10 for the general location of 
surface water features in the General 
Analysis Area). One 250-acre flood- 
irrigated hay meadow near the 
confluence of Porcupine Creek and 
Antelope Creek has been determined 
to be significant to agriculture. This 
hay meadow is the only flood-irrigated 
land identified in the SPRB General 
Analysis Area. This flood-irrigated 
AVF is not within the North 
Antelope / Rochelle Complex’s current 
mine permit area, with the exception 
of 2.5 acres of flood-irrigated land 
within the mine’s railroad spur. This 
AVF does lie within the North 
Antelope/Rochelle Complex’s 
anticipated permit amendment study 
area. A total of approximately 100 
acres of declared AVF occur within 
the mine’s railroad spur along 
Porcupine and Antelope Creeks, east- 
southeast of the NARO South LBA 
Tract. This AVF is outside the area of 
anticipated coal removal. Special 
measures have been designated to 
ensure that the mine operation will 
not interrupt or preclude farming on 
the flood-irrigated lands, and 
Porcupine Creek downstream from 
the muine’s facilities will not be 
affected by mining. No other 


3-38 


YY, 


South Powder River Basin Coal Draft EIS 


3.0 Affected Environment 


declared AVFs or potential AVFs 
identified in the General Analysis 
Area have been determined by the 
WDEQ/LOD to be significant to 
agriculture. 


The NARO North and Little Thunder 
LBA Tracts have been declared non- 
AVF by WDEQ/LOD. The NARO 
South LBA Tract, West Roundup LBA 
Tract and portions of the West 
Antelope LBA Tract have not yet been 
formally evaluated for the presence of 
AVFs. 


Portions of Porcupine Creek and its 
tributaries, Boss Draw and Corder 
Creek, cross the NARO North LBA 
Tract (Figure 3-10). WDEQ/LQD has 
determined that no AVF lands are 
present within these drainages. The 
declared AVF on Porcupine Creek is 
located several miles downstream of 
the NARO North LBA Tract. 


Portions of Little Thunder Creek and 
North Prong Littl Thunder Creek 
cross the Little Thunder LBA Tract 
(Figure 3-10). WDEQ/LOD has 
declared 143 acres along the lower 
reach of Little Thunder Creek and 
194 acres along the lower reach of 
North Prong Little Thunder Creek as 
AVFs. The declared AVFs are located 
several miles downstream from the 
Little Thunder LBA Tract and will not 
be affected by the planned mining 
and reclamation within the tract. 


No unconsolidated stream laid 
deposits are found within the NARO 
South LBA Tract; therefore, it ts 
unlikely that an AVF declaration 
would be made. 


A portion of Olson Draw, a tributary 
of Trussler Creek which 1s a tributary 
of the Little Thunder Creek, is located 
on the West Roundup LBA Tract 
(Figure 3-10). Based on previous 
non-AVF declarations made on Olson 
Draw downstream of the West 
Roundup LBA Tract, it is unlikely 
that this channel would receive an 
AVF declaration upstream on the LBA 
tract where the drainage is smaller 
and AVF characteristics are 
negligible. 


Antelope Creek within and extending 
two miles upstream from the existing 
Antelope Mine permit boundary, 
including a portion of the West 
Antelope LBA Tract (Figure 3-10), has 
been investigated for the presence of 
an AVF (ACC 1998). A portion of 
Antelope Creek within the current 
permit area has been designated by 
WDEQ/LOQD as “possibie subirrigated 
AVF of minor importance to 
agriculture”. ACC’s approved mining 
plan avoids disturbing Antelope Creek 
and an adjacent buffer zone. Portions 
of Spring Creek within the West 
Antelope LBA Tract are potential AVF 
due to the presence of stream laid 
deposits that are subirrigated, 
however historical efforts at flood 
irrigation within the Spring Creek 
valley have not been successful. 


Site-specific studies will be part of the 
mine permitting process if lease sales 
are held and the LBA tracts are 
proposed for mining. Declarations of 
the presence or absence of AVFs, 
their significance to agriculture, and 
the appropriate perimeters will then 
be made by the WDEQ/LQD. It ts 
reasonable to assume that if the 
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WDEQ/LOD determines AVFs are 
present within any of the LBA tracts 
that are leased, mining would be 
permitted because all of the proposed 
lease areas consist entirely of 
undeveloped rangeland. 


3.8 Wetlands 


Waters of the U_S. is a collective term 
for all areas subject to regulation by 
the COE under Section 404 of the 
Clean Water Act. Waters of the U.S. 
include special aquatic sites, 
wetlands, and jurisdictional wetlands. 
Special aquatic sites are large or small 
geographic areas that possess special 
ecological characteristics of 
productivity, habitat, wildlife 
protection o: other important and 
easily disrupted ecological! values (40 
CFR 230.3). Wetlands are a type of 
special aquatic site that includes 
“those areas that are inundated or 
saturated by surface or groundwater 
at a frequency and duration sufficient 
to support, and that under normal 
circumstances do _ support, a 
prevalence of vegetation typically 
adapted for life in saturated soil 
conditions. Wetlands generally 
include swamps, marshes, bogs, and 
similar areas” (33 CFR 328.3(a)(7)(b)). 
Jurisdictional wetlands are defined as 
those wetlands which are within the 
extent of COE regulatory review. 
They must contain three components: 
hydric soils, a dominance of 
hydrophytic plants, and wetland 
hydrology. As the result of a recent 
Supreme Court ruling (Solid Waste 
Agency of Northern Cook County v. 
United States Army Corps of 
Engineers, January 9, 2001) non- 
navigable, isolated intrastate 


wetlands (e.g., playas) and other 
waters of the U.S. are not considered 
jurisdictional. Navigable, non- 
isolated wetlands and other waters of 
the U.S. are still considered 
jurisdictional by the COE. 


Many wetland scientists consider 
areas that contain only one of the 
three criteria listed above as 
functional wetlands. The USFWS 
used this categorization in producing 
the NWI maps. These maps were 
produced using aerial photo 
interpretation, with limited field 
verification. 


Several types of wetland systems are 
present within the General Analysis 
Area. These wetland systems are 
limited in size, however the vegetation 
in these environments is_ highly 
productive and diverse, and provides 
habitat for many wildlife species. 
Further, the systems as a whole play 
important roles in controlling flood 
waters, recharging groundwater, and 
filtering pollutants (Niering 1985). 


Wetlands can occur in a variety of 
forms within the General Analysis 
Area. Riverine wetlands, defined by 
their close association with perennial 
streams, occur sporadically along 
drainages within the General Analysis 
Area. These areas are supported not 
only by the groundwater associated 
with the drainages, but also by 
periodic flooding events. Common 
species in these settings can include 
willows (Salix spp.), scouring rush 
(Equisetum spp.), sedges (Carex spp.), 
and rushes (Juncus spp.) (USFS 
1987a). 


3-40 /79 


South Powder River Basin Coal Draft EIS 


3.0 Affected Environment 


Depressional areas that are naturally 
subirrigated support  palustrine 
wetlands. These wetlands are 
commonly referred to as wet meadows 
and support a variety of lush plant 
life. Common species are sedges, 
rushes, cordgrass (Spartina spp.), 
mint (Mentha spp.), and buttercup 
(Ranunculus spp.). Depressional 
areas that hold water may support 
lacustrine wetlands. When natural, 
these wetland areas are called playa 
lakes; however, man made structures 
such as stock ponds also may 
support these systems.  Cattails 
(Typha spp.) and bulrush (Scirpus 
spp.) are the most common species in 
these systems, although lady’s thumb 
(Polygonum spp.), verbena (Verbena 
spp.), and milkweed (Asclepias spp.) 
also may occur (USFS 1987a). 


The NARO North and NARO South 
LBA Tracts and _ anticipated 
disturbance area include 46.9 acres 
of waters of the U.S. of which 18.4 
acres are jurisdictional wetlands and 
28.5 acres are non-jurisdictional 
wetlands. 


The Littl Thunder LBA Tract and 
anticipated disturbance area includes 
8.59 acres of jurisdictional waters of 
the U.S., with 5.19 acres of 
jurisdictional wetlands. The tract 
includes an additional 16.77 acres of 
non-jurisdictional wetlands. 


The West Roundup LBA Tract and 
anticipated disturbance area includes 
28.85 acres of waters of the U.S. with 
6.8 acres of jurisdictional wetlands. 
The tract includes 20.21 acres of non- 
jurisdictional wetlands. 


The West Antelope LBA Tract and 
anticipated disturbance area includes 
33.52 acres of waters of the U.S. with 
31.77 acres of jurisdictional wetlands. 
No non-jurisdictional wetlands were 
identified on this tract. 


Tue presence of jurisdictional 
wetlands on a mine property does not 
preclude mining. Jurisdictional 
wetlands must be identified and 
special permitting procedures are 
required to assure that after mining 
there will be no net loss of wetlands. 
A wetland delineation must be 
completed according to approved 
procedures (COE 1987) and 
submitted to the COE for verification 
as to the amounts and types of 
jurisdictional wetlands present. In 
Wyoming, once the delineation has 
been verified, it is made a part of the 
mine permit document. The 
reclamation plan is then revised to 
incorporate at least equal types and 
number of jurisdictional wetlands. 
Section 404 does not cover functional 
wetlands. They may be restored as 
required by the surface managing 
agency (on public land) or by the 
private landowner. There are public 
lands administered by USFS included 
in the NARO North, Little Thunder, 
and West Roundup LBA Tracts. 


3.9 Vegetation 


Numerous baseline vegetation 
surveys associated with surface 
mining operations have been 
cenducted within the General 
Analysis Area. Vegetation surveys of 
the General Analysis Area have been 
conducted by Intermountain 
Resources of Laramie, Wyoming, BKS 
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Environmental Associates, Inc. of 
Gillette, Wyoming, and Ecologic of 
Bakersfield, California. Each of the 
LBA study areas is comprised of the 
LBA tract as applied for, BLM’s 
alternative tract configuration, and 
the applicant mine’s anticipated 
permit amendment study area. 


The vegetation of the General 
Analysis Area consists of species 
common to eastern Wyoming. Forty 
vegetation types were identified within 
the General Analysis Area: Blue 
Grama Roughland, Blue Grama 
Upland, Big Sagebrush 
Upland/Shrubland/Grassland, 
Birdsfoot Sagebrush Upland, Sandy 
Saline Meadow, Grassy Bottom, 
Mixed Sandy Upland, Wet 
Meadow/ Water/ Riparian, 
Greasewood Lowland, 
Sagebrush Lowland, Treated Grazing 
Land, Big Sagebrush Draw, Disturbed 
Lands, Mixed Grass Prairie, Rough 
Breaks Shrublands, Streamside 
Meadow, Playa Barrens/Grassland, 
Reservoirs, Cultivated Pastureland, 
Pastureland/Hayland, Alkali 
Shrubland, Densely/Sparsely 
Vegetated Playa, Cropland, Reclaimed 
Lands, Alkali Bottomland Grass, 
Spicebush Playa, Upland Grassland, 
Breaks Grassland, Scoria Grassland, 
Greasewood Grassland, Meadow 
Grassland, Salt Grassland, 
Agriculture, and Silver Sagebrush. 


The vegetation of the General 
Analysis Area varies from sagebrush 
and grassland-dominated uplands to 
the heavily vegetated riparian areas 
and stream terraces. The 
predominant vegetation types, in 
terms of total acres or occurrence, are 


Silver: 


the sagebrush and grassland types, 
which occur on approximately 65 
percent of the lands inventoried in the 
General Analysis Area. Other 
common plant species on the level 
uplands include western wheatgrass, 
needlieandthread grass, and plains 
pricklypear. On the stream terraces, 
common species include blue grama, 
silver sagebrush, and greasewood. 
Spicebush, foxtail barley, and inland 
saltgrass occur near and around 
playas. Within the bottomlands and 
riparian areas are mixtures of 
western wheaigrass, Kentucky 
bluegrass, and sedges. Cottonwood 
trees varying in density and extent 
occur within some of the larger 
stream valleys. Blue grama, big 
sagebrush, and bluebunch 
wheatgrass occur on the ridges and 
rougher areas. The occurrence and 
relative distribution of the dominant 
vegetation types is shown in Table 3- 
7. 


3.9.1 Threatened, Endangered, 
idate Plant 
Species 


Refer to Appendix G. 


3.10 Wildlife 


Background information on wildlife in 
the General Analysis Area was drawn 
from several sources, including: 


¢ FEIS for the North Jacobs 
Ranch Coal Lease Application 
(BLM 2001b); 

¢ FEIS for the Horse Creek Coal 
Lease Application (BLM 2000a); 
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Table 3-7. Dominant Vegetation Types in the General Analvsis Area. 


Vegetation Types Percentage 
Grassland 14,674 33.40 
Big Sagebrush 14,075 32.00 
Breaks Grassland 3,894 8.90 
Playa Barrens 2,119 4.80 
Disturbed Areas 1,907 4.30 
Meadows / Riparian 1,828 4.20 
Greasewood 1,530 3.50 
Pasture / Havland 1,190 2.70 
Saline Grasslands 1,135 2.60 
Agriculture 649 1.50 
Birdsfoot Sagebrush 280 0.64 
Silver Sagebrush 256 0.60 
Playa Grasslands 252 0.76 
Reservoirs / Stockponds 154 0.40 
Reclaimed Land 40 0.09 
Total 43,983 100.00 


¢ FEIS for the Powder River Coal 
and Thundercloud Coal Lease 
Applications (BLM 1998); 

¢ FEIS for the North Rochelle 
Coal Lease Application (BLM 
1997b); 

¢ FEA for the Antelope Coal 
Lease Application (BLM 1995); 

¢ FEIS for the West Black 
Thunder Coal Lease 
Application (BLM 1992a); 

¢ Wyoming Natural Diversity 
Database (University of 
Wyoming 2001); 

* WGFD and USFWS records; 
and 

* personal contacts with WGFD 
and USFWS biologists. 


Site-specific data for the proposed 
lease areas were also obtained from 
WDEQ/LQD permit applications and 
annual wildlife reports for the 
applicant mines. Baseline and 
annual monitoring surveys cover 


large perimeters around cach mine's 
current permit areas. Consequently, 
a mryority of the LBA tracts as 
applied for under the Proposed 
Actions, BLM’s alternative tract 
configurations, and the applicant 
mines’ anticipated permit amendment 
study areas have been surveyed 
during baseline and annual wildlife 
surveys for the Jacobs Ranch, Black 
Thunder, North Rochelle, North 
Antelope/Rochelle Complex, and 
Antelope Mines. In addition, PRCC 
conducted wildlife baseline 
investigations in 2000 on the NARO 
North and NARO South LBA Tracts as 
proposed, the area added by 
Alternative 2, the North 
Antelope/Rochelle Complex’s 
anticipated permit amendment study 
area, and areas within a two-mile 
radius. No comprehensive wildlife 
baseline studies have yet been 
conducted expressly for the Little 
Thunder, West Roundup, and West 
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Antelope LBA Tracts, although site- 
specific surveys for the entire 
propcsed lease areas and appropriate 
perimeters will be part of the mine 
permitting process if lease sales are 
held and the tracts are proposed for 
mining. 


The General Analysis Area consists 
primarily of uplands. The topography 
1s relatively level to gently sloping, 
except along some of the drainages 
where channel incision has created 
some steeper slopes and gully'ng. 


All of the vegetation types listed in the 
vegetation section provide habitat for 
some wildlife species. In an 
undisturbed condition, the major 
vegetation types in the General 
Analysis Area provide high quality 
habitats for many species. Vegetation 
types tend to occur in a mosaic 
across the landscape; therefore, many 
wildlife species can be expected to 
utilize more than one habitat type. 
Wildlife habitat types include 
sagebrush-grassland, upland 
grassland, seeded’ grassland, 
bottomland grassland and riparian 
areas. The predominant habitat is 
sagebrush-grassland, which consists 
mostly of big sagebrush, western 
wheatgrass, needieandthread, prairie 
junegrass, sandberg bluegrass, blue 
grama, and cheatgrass brome. The 
upland grassland or mixed-grass 
prairie is the next largest habitat type 
and it consists mostly of 
needleandthread, western 
wheatgrass, prairie junegrass, six- 
weceks-grass, cheatgrass brome, and 
fluffweed. Seeded grassland is 
dominated by crested wheatgrass, but 
older seedings have a mixture of less 


dominant species’ including 
needieandthread, fringed sagewort, 
praine junegrass, threeawn, and big 
sagebrush. Bottomland grassland 
and rmparian habitat is limited to 
corndors along Antelope Creek, 
Spring Creek, Horse Creek, Porcupine 
Creek, Truss'er Creek, West School 
Creek, Little Thunder Creek, North 
Prong Little Thunder Creek, and some 
of the larger tributaries of these 
streams. Vegetation common to these 
areas includes Kentucky bluegrass, 
western wheatgrass, blue grama, 
green needle grass, mutton bluegrass, 
sedges, foxtail barley, Japanese 
brome, alkali bluegrass, and poverty 
weed. 


Several playas dominated by western 
wheatgrass are scattered throughout 
the General Analysis Area. Very few 
trees are present in the General 
Analysis Area with the exception of 
some stands of co*tonwood along 
Antelope Creek and a few isolated 
cottonwoods along some of the larger 
drainages. 


An occasional rough breaks habitat is 
found within the General Analysis 
Area and is distinguished by the 
irregularity of vegetation, slopes, and 
soils. Vegetation on the rough breaks 
is typically sparse and comprised 
mostly of western wheatgrass, 
needieandthread, blue grama, broom 
snakeweed, rubber  rabbitbrush, 
wildbuckwheat, birdfoot sagewort, 
and big sagebrush. 


All streams are ephemeral or 
intermittent, but a few persistent 
pools are often present in their 
channels. Development of CBM 
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resources in the area west of and 
within the General Analysis Area 
could potentially increase surface 
flows in some drainages and fill 
reservoirs, ponds, and  plavyas, 
resulting in an increase in habitat for 
waterfowl, shorebirds, and aquatic 


species. 
3.10.1 Big Game 


The four big game species that are 
expected to occur in suitable habitat 
throughout the General Analysis Area 
include pronghorn’§ (Antilocapra 
amencana), mule deer (Odocoileus 
hemionus), white-tailed deer 
(Odocoileus virginianus), and eik 
(Cervus elaphus). No crucial big game 
habitat or migration corridors are 
recognized by the WGFD in this area. 


Pronghorn are the most common big 
game species in this area. This 
species is most abundant in the 
upland grassland or mixed-grass 
prairie habitats. Reclaimed grassland 
constitutes only a small portion of the 
available habitat around the mines, 
although a large portion of pronghorn 
are observed during winter surveys in 
these areas. Home range for 
pronghorn can vary between 400 
acres to 5,600 acres, according to 
several factors including season, 
habitat quality, population 
characteristics, and local livestock 
occurrence. Typically, daily 
movement does not exceed six miles. 
Pronghorn make seasonal migrations 
between summer and winter habitats, 
but migrations are often triggered by 
availability of succulent plants and 
not local weather conditions 
(Fitzgerald et al. 1994). The WGFD 


has classified the General Analysis 
Area as vearlong and winter/ yearlong 
pronghorn range. The WGFD 
Chevenne River Herd Unit 
encompasses the majority of the 
General Analysis Area, while a small 
part of the area is included the WGFD 
Hilight Herd Unit. In post-season 
2000, the WGFD estimated the 
Cheyenne River Herd Unit to be 
roughly 34,200 animals with an 
objective of 38,000. The WGFD 
estimated the 2000 post-season 
population of the Hilight Herd Unit to 
be approximately 10,000 animals 
just under the objective of 11,00 

(WGFD 2000). 


Mule deer use nearly all habitats, but 
prefer sagebrush grassland, rough 
breaks, and mixed-grass prairie. 
Browse is an important component of 
the mule decr’s diet throughout the 
vear, comprising as much as 60 
percent of total intake during 
autumn, while forbs and grasses 
typically make up the rest of their diet 
(Fitzgerald et al. 1994). This species 
tends to be more migratory than 
white-tailed deer, traveling from 
higher elevations in the summer to 
winter ranges that provide more food 
and cover. The WGFD has classified 
most of the General Analysis Area as 
out of the normal mule deer use 
range, although areas that roughly 
follow the predominant stream 
channels are classified as yearlong 
range and some winter/vearlong 
range is found near Antelope Creek in 
Converse County. The entire area is 
located within the WGFD Thunder 
Basin Mule Deer Herd Unit. The 
WGFD estimated the post-season 
2000 mule deer population for that 
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unit at approximately 21,700, roughly 
67 percent over the current objective 
of 13,000. However, as reported in 
the 2000 WGFD Annual Big Game 
Herd Unit Report (WGFD 2000), 
historical data suggest that a herd 
objective of 20,000 would be more 
appropriate for the Thunder Basin 
Herd Unit. Consequently, the WGFD 
has proposed increasing the herd unit 
objective to that higher level. 


White-tailed deer are not managed 
separately by WGFD, but are 
included with mule deer as part of the 
Thunder Basin Herd Unit. White- 
tailed deer prefer riparian habitats 
and are therefore seldom observed in 
the General Analysis Area due to the 
lack of that particular habitat. WGFD 
classifies the entire General Analysis 
Area, with the exception of a narrow 
corridor along Antelope Creek, as out 
of the normal white-tailed deer use 
range. White-tailed deer are 
occasionally recorded along Antelope 
Creek, which is classified as yearlong 
range. 


Elk reside in the Rochelle Hills that 
border the eastern edge of the 
General Analysis Area. Elk do 
wander from the protection of the 
Rochelle Hills to forage in native and 
reclaimed grasslands within the 
General Analysis Area, although none 
of the area is classified by the WGFD 
as an elk use area. As more lands are 
reclaimed from mining, elk are 
shifting their winter use to these 
areas. The WGFD has designated an 
approximately five square mile area 
on reclaimed lands within the Jacobs 
Ranch Mine permit area as crucial 


winter habitat for the Rochelle Hills 
elk herd (Odekoven 1994). 


3.10.2 Other Mammals 


A variety of small and medium-sized 
mammal species occur in the vicinity 
of the Generai Analysis Area. These 
include predators and furbearers, 
such as coyote (Canis latrans), red fox 
(Vulpes vulpes), bobcat (Lynx rufus), 
striped skunk (Mephitis mephitis), 
long-tailed weasel (Mustela frenata), 
badger (Taxidea taxus), muskrat 
(Ondatra zibethicus), raccoon (Procyon 
lotor), and beaver (Castor canadensis). 
Prey species include various rodents 
(such as mice, rats, voles, gophers, 
ground squirrels, chipmunks, 
muskrats, and prairie dogs) and 
lagomorphs (jackrabbits and 
cottontails). These species are 
cyclically common and widespread 
throughout the region 
(Commonwealth 1980, Powder River 
Eagle Studies 1987-1999). 
Porcupines and bats (hoary and big 
brown) have also been recorded. The 
prey species are important for raptors 
and other predators. 


Surveys have been conducted to 
locate prairie dog colonies on and 
within a half mile of the proposed 
lease areas, current mine permit 
areas and anticipated permit 
amendment study areas in_ the 
General Analysis Area. 


There are six prairie dog towns 
located on or within a half mile of the 
two NARO LBA tracts. No colonies 
were observed on the NARO North 
LBA Tract and one colony is within a 
half-mile radius of that tract. Three 
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colonies were observed on the NARO 
South LBA Tract and two others are 
within a half-mile radius of that tract. 
No colonies were observed on the area 
added to the NARO South tract under 
Alternate 2. 


Recent surveys indicate prairie dog 
colonies are not located on or within 
one-half mile of the proposed lease 
area for the Little Thunder LBA Tract 
or the area added under Alternative 2. 


Recent surveys indicate no prairie dog 
colonies are located within the West 
Roundup LBA Tract. One small 
colony is located within the area 
added under Alternatives 2 and 3. 
One other colony is located just over 
a half mile south of the LBA tract. 


Four small black-tailed prairie dog 
colonies have been inventoried on and 
within one-half-mile of the West 
Antelope LBA Tract and Alternative 2 
area. Two colonies are included in, or 
overlap the proposed lease area; one 
in the north-central part and one in 
the south-central part of the LBA 
tract as applied for under the 
Proposed Action. A third colony 
covers roughly 2.5 acres in the 
southwestern corner of the lands 
added by Alternative 2. The fourth 
colony is on an existing lease at the 
Antelope Mine just beyond the 
eastern boundary of the LBA tract 
and has been disturbed by the 
Antelope Mine operations. 


3.10. rs 


Common raptor species expected to 
occur in suitable habitats in the 
General Analysis Area include golden 
eagle (Aquila chrysaetos), ferruginous 


hawk (Buteo regalis), red-tailed hawk 
(Buteo jamaicensis), Swainson's hawk 
(Buteo swainsoni), rough-legged hawk 
(Buteo lagopus), northern harrier 
(Circus cyaneus), American kestrel 
(Falco sparvenus)}, prairie falcon (Falco 
mexicanus), great horned ow! (Bubo 
virguuanus), burrowing owl (Athene 
cuniculana), and short-eared owl (Asio 
flammeus). Those species that 
commonly nest in the General 
Analysis Area are the ferruginous 
hawk, golden eagle, red-tailed hawk, 
Swainson’s hawk, great horned owl, 
and burrowing owl. Habitat is limited 
for those species that nest exclusively 
in trees or on cliffs, but several 
species are adapted to nesting on the 
ground, creek banks, buttes, or rock 
outcrops. Over time, natural forces 
have destroyed many nests, while 
others have been relocated for 
mitigation or removed by mining 
activities. In some cases, nests have 
been created to mitigate other nest 
sites impacted by mining operations 
at these mines. 


As of a survey that was completed in 
2000, there were 77 intact raptor 
nests within the NARO North and 
NARO South LBA Tracts and a two- 
mile radius area, 45 of which were 
active. 


After the 2001 breeding season 63 
known nests were intact within Black 
Thunder Mine’s current raptor survey 
area, which includes the current 
Black Thunder Mine permit area and 
a two-mile radius area. 


After the 2001 breeding season 28 
known nests were intact within the 
West Rouridup LBA Tract raptor 
survey area, which includes West 
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Roundup LBA tract, areas added 
under Alternatives 2 and 3, and a 
two-mile perimeter. One of those 
intact nests is within the LBA tract as 
proposed, one nest is within the area 
added under Alternative 3, and the 
other 26 nests are in the two-mile 
perimeter survey area. 


At the end of 2000, there were 42 
intact raptor nests within the raptor 
survey area for the West Antelope 
LBA Tract, which includes the tract 
as proposed, lands added by 
Alternative 2 and a two-mile radius. 
Nine nests in the survey area were 
occupied: seven on the LBA tract as 
proposed and two on the lands added 
under Alternative 2. 


3.10.4 Game Birds 


A few upland game birds are known 
to regularly occur in suitable habitats 
in the General Analysis Area. The 
species include mourning doves 
(Zenaida macroura), sage grouse 
(Centrocercus urophasianus), and wild 
turkeys (Meleagris gallopavo). The 
gray partridge (Perdix perdvud and the 
sharp-tailed grouse have also been 
observed sporadically in the vicinity 
of the General Analysis Area. The 
sage grouse is a yearlong resident and 
the most common upland game bird 
species in the area. Sage grouse leks, 
or strutting grounds, occur within the 
General Analysis Area. SPRB mining 
companies conduct searches for leks 
and document the number of male 
sage grouse attending them every 
spring. Overall, the population 
appears to be steadily declining. 
Disturbance of leks, nesting areas, 
and brood-rearing areas are the key 


threats to this species in the General 
Analysis Area. 


The sage grouse is a yearlong resident 
and is found on lands within and 
adjacent to the NARO North and 
NARO South LBA Tract wildlife study 
area. There are no historic sage 
grouse leks on or within two miles of 
the LBA tracts and none were located 
on or within two miles of the LBA 
tracts during the 2000 survey. 


The sage grouse is a yearlong resident 
in the general Black Thunder Mine 
area but does not appear to frequent 
the Little Thunder LBA Tract. One 
sage grouse lek was discovered on the 
Black Thunder Mine permit area in 
1984. Annual monitoring of that lek, 
known as the Black Thunder Lek, 
began in 1985 and has continued to 
the present. In 2001, for the eighth 
consecutive year, no grouse were 
observed at the former Black Thunder 
Lek. 


The Black Thunder Lek, discussed 
above, is located approximately a half 
mile north of the West Roundup LBA 
Tract. As indicated above, the lek has 
been abandoned since 1994. No new 
leks were found and no sage grouse 
were observed during a_ survey 
conducted during the spring of 2001 
in the North Rochelle Mine permit 
area and a one-mile perimeter. 


Sage grouse are not common in the 
vicinity of the West Antelope LBA 
wildlife study area or the adjacent 
Antelope Mine. The lack of use of this 
area by sage grouse has been 
documented since the late 1970s. No 
sage grouse leks have been observed 
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on or near the Antelope Mine during 
baseline studies (1978-1979) or the 
mine’s annual wildlife monitoring 
surveys (1982-2000), which included 
the eastern 73 percent of the LBA 
tract as proposed and the entire 
Alternative 2 area. The nearest 
known lek is approximately five miles 
southeast of the LBA tract. 


3.10.5 Migratory Bird Species of 
Management Concern in Wyoming 


Table 3-8 provides a list of the 40 
Migratory Bird Species of 
Management Concern in Wyoming 
that the USFWS will use exclusively 
for reviews concerning existing and 
proposed coal mine leased land 
(USFWS 2002). This listing was 
taken directly from the Wyoming Bird 
Conservation Plan (Cerovski et al. 
2000). The regional status and 
expected occurrence, historical 
observations, and breeding records on 
and near the SPRB LBA tracts for 
each listed species are included in 
Table 3-8. Depending on_ the 
location, between 19 and 21 of the 
listed species have historically been 
observed within the General Analysis 
Area. The species commonly 
observed nesting in the area include 
the ferruginous hawk, burrowing owl, 
Brewer's sparrow, lark bunting, 
Swainson’s hawk, McCown’s 
longspur, and vesper sparrow. The 
mountain plover, upland sandpiper, 
short-eared owl, loggerhead shrike, 
chestnut-collared longspur, 
grasshopper sparrow, and the greater 
sage grouse do not have abundant 
nesting habitat available, but have 
been documented to nest within the 
General Analysis Area. 


The bald eagle is seasonally common 
and most frequently observed during 
the winter months. The burrowing 
owl is common and classified as a 
recent common breeder in_ the 
General Analysis Area. Sage grouse, 
recently added to the Level 1 list, is 
uncommon in the General Analysis 
Area and is classified as an 
uncommon breeder. 


Sited as the potential limiting factor, 
suitable nesting habitat is scarce if 
not absent in the General Analysis 
Area for most of the Migratory Bird 
Species of Management Concern in 
Wyoming. The other species that are 
listed in Table 3-8 have rarely or 
never been recorded in the General 
Analysis Area. 


3.10.6 Other Species 


Wildlife surveys within the General 
Analysis Area have documented 
numerous other wildlife species that 
inhabit the region, including various 
nongame birds, waterfowl, 
shorebirds, herptiles, and nongame 
fish. All these species were generally 
common inhabitants of the area and 
none were of specific concern to state 
or federal agencies. Under natural 
conditions, aquatic habitat is very 
limited by the ephemeral nature of 
surface waters in the General 
Analysis Area. The lack of deep-water 
habitat and extensive and persistent 
water sources limits the presence and 
diversity of fish and other aquatic 
species. All perennial streamflow and 
bodies of water in the area are now 
the result of CBM-associated 
discharges. With the addition of 
produced water from CBM wells in 
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Table 3-8. 40 Migratory Bird Species of Management Concern in Wyoming for 
Coal Mines: Their Regional Status, and Expected and Actual 
Occurrence on or Near the SPRB Coal LBA Tracts. 


Seasonal 
Status /Breeding Expected Occurrence Historical Sighting Records 
Records in on and in Vicinity of and Breeding Status in 
Species Northeastern WY' the LBA Tracts * Vicinity of the LBA Tracts* 


LEVEL I (species need conservation action) 


Mountain plover* Summer / Breeder Uncommon None-Few sightings 

Greater sage-grouse* Resident / Breeder Uncommon Uncommon breeder 

McCown's longspur* Summer / Breeder Common Occasional-Common breeder 

Baird's sparrow” Summer / Observed Rare None-Few sightings 

Ferruginous hawk* Summer / Breeder Common Common breeder 

Brewer's sparrow" Summer / Breeder Common Common breeder 

Sage sparrow Summer / Breeder Not Expected None 

Swainson's hawk Summer / Breeder Common Common breeder 

Long-billed curlew* Summer / Observed Uncommon Few sightings, potential migrant 

Short-eared ow!l* Summer / Breeder Uncommon Few sightings, potential breeder 

Peregrine falcon Resident / Observed Uncommon Migrant None 

Burrowing ow!l* Summer / Breeder Common Recent common breeder 

Bald cagie* Resident / Breeder Seasonally Common Frequent in winter 

Upland sandpiper* Summer / Breeder Uncommon Few sightings, potential breeder 
LEVEL II (species need monitoring) 

Cassin's kingbird Never Recorded Not Expected None 

Lark bunting* Summer / Breeder Common Common breeder 

Dickcissel* Summer / Observed Rare None-Few Sightings 

Chestnut-collared Summer / Breeder Common Occasional breeder 

longspur* 

Black-chinned Never Recorded Not Expected None 

Hummingbird 

Pygmy nuthatch Never Recorded Not Expected None 

Marsh wren Never Recorded Not Expected None 

Western bluebird Summer / Breeder Not Expected None 

Sage thrasher Summer / Breeder Uncommon Uncommon breeder 

Grasshopper sparrow* Summer / Breeder Uncommon Few sightings, potential breeder 

Bobolink Summer / Observed Rare None 

Common loon* Summer / Observed Not Expected None-Few Sightings 

Black-billed cuckoo Never Recorded Not Expected None 

Red-headed woodpecker Summer / Breeder Uncommon None 

Yellow-billed cuckoo Summer / Observed Very Rare None 

Eastern screech-owl Never Recorded Not Expected None 

Western screech-owl Never Recorded Not Expected None 

Western scrub-jay Never Recorded Not Expected None 

Loggerhead shrike* Summer / Breeder Uncommon Occasional breeder 

Vesper sparrow Summer / Breeder Common Common breeder 

Lark sparrow* Summer / Breeder Uncommon Few sightings 

Ash-throated flycatcher Summer / Observed Not Expected None 

Bushtut Never Recorded Not Expected None 

Merlin* Resident /Observed Uncommon Few sightings 

Sprague's pipit Never Recorded Not Expected None 

Barn owl Summer / Observed Very Rare None 


Compiled from Luce, et al (1999), for extreme southern Campbell and northern Converse Counties 
* Expected occurrence im the study area was based on range, histor) of occurrence, and habitat availability 
' Sighting records were derwed from actual occurrence on or within ome half mile of the LBA tracts and anticipated permit amendment 


study area 
baseline or monnorwng surveys for the four applicant mines 
ith Powder River Basin Coal Draft EIS 


* Species marked with an asterisk have historcally been record: 
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the area, an increase in habitat for 
waterfowl and aquatic species may 
continue to occur. 


3.10.7 Threatened, Endangered, 
Proposed, and Candidate Animal 
Species and USFS Region 2 Sensitive 
Species 


Refer to Appendix G. 
3.11 Ownership and Use of Land 


Land ownership within the General 
Analysis Area consists of private 
lands intermingled with federal lands. 
Table 3-9 summarizes the 
distribution of surface ownership for 
each LBA tract, including the tract 
and the entire study area BLM is 
evaluating in the alternatives for each 
tract. Federally owned lands in the 
General Analysis Area_ include 
portions of the TBNG administered by 
the USFS. Livestock grazing on native 
rangeland is the primary land use, 
while oil and gas production, wildlife 
habitat, and recreation are secondary 
land uses for both public and private 
lands. Surface ownership for each 


LBA tract is shown in Figures 3-11 
through 3-14. 


Areas of disturbance within and near 
the five proposed lease areas include 
roads, oil and gas wells and 
associated production facilities, and 
surface mine-related facilities and 
activities. State Highways 59 and 
450 are in the vicinity of the LBA 
tracts. Several paved county roads 
traverse and provide public and 
private access within the General 
Analysis Area. These include County 
Road 37, Antelope Road, Reno Road, 
and Edwarcs Road. 


The oil and gas estate within the LBA 
tracts is both federally and privately 
owned, with the = majority 
(approximately 67 percent) being 
federally owned. Most of the federally 
owned oil and gas estate is leased. 
The ownership of the oil and gas 
estate for each LBA tract is shown in 
Figures 3-15 through 3-18. Lists of 
the current federal oil and gas lessees 
for each tract are shown in Tables 3- 
10 through 3-13. 


Table 3-9. Distribution of Surface Ownership Within Each LBA Tract and 


Study Area. 

Federal Ownership Private Ownership 
LBA Tract (Acres) (Percent) (Acres) (Percent) 
NARO North (As Proposed) 1,718.6 98 650.8 3.7 
NARO South (Alternative 2) 0.0 0.0 3,201.8 18.2 
Little Thunder (Alternative 2) 1,100.7 6.3 3,982.8 22.7 
West Roundup (Alternative 3) 1,257.1 7.2 1,783.1 10.1 
West Antelope (Alternative 2) 0.0 0.0 3,877.9 22.1 


Totals 4,076.4 23.3 13,496.4 76.7 
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Figure 3-11 Surface Ownership Within the NARO North and NARO South LBA Tracts 


3-52 South Powder River Basin Coal Draft EIS 


/)| 


3.0 Affected Environment 


R7IW ROW 
| 
| 
| 
| iio tion:! 2 
— 
~ " - 
¥ T 
a4 ‘aa 
" nw 
— 
: T LEGEND 
43 43 
. , " . 
. Cj ’ by 
7 : 4 \ ey ; ad | wry & 
. ‘ ; t nae Fark COR pay 
7 a f 
+ i , 
J 
- a a 
- 
; j 
; i 
7 
; 
- 
. 
i ! 
" . 
, 
+ 
} 
4 : 
. 
J 
a 
, 
. 
‘ 
‘ a 
- 
| 
i = oe ee ame —_ a & een 
RAH ~F FEET 
RTIWIR TOW 
" jure ; 12 . yr? Oe WT eT ’ f VV itt we thy | ttle Thunder i RA Tra ‘ 


South Powder River Basin Coal Draft EIS 3-53 


7. 


3.0 Affected Environment 


a sities wine 


Ny 


; vee. 
ee 


ee ce ee 


' a tet 0 
| —_ ; 

T ; } T. 

N i N. 
ow z 

T H | T. 

42 ; } 42 

" 1 i on 
| . ' % ' 4 ——— 
: 1 ; 


, 4 3 “ ‘ 
,* 5 
- 
} ne ee ee we ee we ae we 
, g , 
= ¢ 
Q 
) ’ 
= 


R71W R.7OW 


LEGEND 


@eanpe N\orth) Rochelie Vine Perm’ Boundary 


West Roundup LBA Tract as Appied for 


RAPHIC SCALE (FEET 


Figure 3-13 Surface Ownership Within the West Roundup LBA Tract 
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Figure 3-14 Surface Ownership Within the West Antek ne LBA Tract 
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Table 3-10. NARO North and South LBA Tracts Oil and Gas Ownership. 


For the following locations, both the oil and gas rights (including coal bed methane) and coal 
_Trights are owned by the federal government. 


_Location Lease Number Lessees of Record 

T.42N., R.70W. 

Section 28 WYW 143496 Independent Prod. Co. 

Lots 9,10 

Section 28 WYW 127399 Big West Oil & Gas Inc. 

Lots 11-14 

Section 28 WYW 125978 Michael L. Diefenderfer 

Lots 15, 16 

Section 29 WYW 49833 Big West Oil & Gas Inc. 

Lots 11-14 . Independent Prod. Co. 
Key Production Co. Inc. 

Section 30 WYW 0100872A Damson Oil Corp. 

Lot 11 Independent Prod. Co. 

Section 29 IL Stalls 

Lot 5 R. Lee Tucker 

Section 29 WYW 0100872 Independent Prod. Co. 


Lots 6-10, 15,16 


Section 30 WYW 75680 Independent Prod. Co. 
Lot 12 


Section 30 WYW 89160 Independent Prod. Co. 
Lots 13,14 


Section 30 WYW 67022 Maurice W. Brown 
Lots 15-20 


T.42N., R.71W. 


Section 25 WYW 67220A Powder River Coal Co. 
Lots 5, 9-15 

Section 25 Expired Not Posted 

Lot 6 

Section 25 WYW 43652 Big West Oil & Gas Inc. 
Lots 7, 8 Citadel Energy Inc. 


Key Production Co. Inc. 
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Location Lease Number Lessees of Record 
Section 26 WYW 185974B Caroline Hunt Trust Est. 
Lots 7, 8 Cenex Harvest States Coop. 


Hunt Oil Company 
Independent Prod. Co. 
Ocean Energy Inc. 
Reunion Energy Co. 


Section 35 WYW 67220C Axel Johnson Expl. 

Lots 9, 10, 15, 16 Black Hills Expl. & Prod. Co. 
D.L. Cook 
Jerry D. Ladd 


Meyer Oil Co. Inc. 
Whiting Petro. Corp. 


Dale O Wright 
Section 35 WYW 147135 Independent Prod. Co. 
Lots 1, 2, 7,8 
T.41N., R.70W. 
Section 30 WYW 61641 DNR Oil & Gas Inc. 
Lot 5 
Section 19 WYW 136937 R.K. O’Connell 
Lots 15-18 
Section 20 
Lots 5-16 
Section 29 
Lots 1-12 
Section 21 WYW 63650 Citation 1998 Investment LP 
Lots 5, 12, 13 
Section 28 
Lots 3-6 
Section 28 WYW 59583 DNR Oil & Gas Inc. 
Lot 11, NESW GPM Inc. 
Jetta Production Co. Inc. 
JPG LLC 
Providence Energy Corp. 
Section 19 Not Posted 
Lots 6-11, 13, 14, 19, 20 
Section 30 


Lots 6, 7-10, 11-12 


T.41N., R.71W. 


Section 23 WYW 141206 Williams Prod. RMT Co. 
Lots 1,9 
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Location Lease Number Lessees of Record 
Section 23 WYW 141205 Williams Prod. RMT Co. 
Lot 8 

Section 24 

Lot 12 

Section 24 WYW 143508 Lance Oil & Gas Co. Inc. 
Lots 1-10, 15, 16 Williams Prod. RMT Co. 
Section 24 WYW 138118 Redstone Resources Inc. 
Lots 11, 13, 14 Yates Petroleum Corp. 
Section 25 WYW 140769 Lance Oil & Gas Co. Inc. 
Lots 1-4 Williams Prod. RMT Co. 
Section 25 WYW 136942 Gregor Klurfeld 

Lots 9, 10, 12 


Note: For the rest of the LBA tract, the oil and gas rights (including coal bed methane) are 
privately owned, and the coal rights are federally owned. 


Table 3-11. Little Thunder LBA Tract Oil and Gas Ownership. 


For the following locations, both the oil and gas rights (including coal bed methane) and coal 
_Tights are owned by the federal government. 


_Location Lease Number __Lessees of Record 
T.43N., R.71W. —_ 
Section 2 WYW 127786 John P. Caviuolo 
Lots 5, 6, 11-14, 19, 20 
Section 12  WYW 0263451 M&K Oil Co Inc 
Lots 2-8, 11-14 
Section 12 WYW 9923A Chisholm Trail Ventures LP 
Lot 15 Key Production Co. Inc. 
M&K Oil Co. Inc. 
Questar Expl. & Prod. Co. 
Section 12 WYW 0263451A M&K Oil Co. Inc. 
Lots 9,10,16 
Section 14 WYW 140772 Western Gas Resources Inc. 
Lots 2, 6,9, 14 
Section 24 WYW 143063 Devon Energy Prod. Co. LP 
Lots 4, 5, 10-15 Western Gas Resources Inc. 
Williams Prod. RMT Co. 
Section 25 WYW 140940 Western Gas Resources Inc. 
Lots 1- 8 
Section 1 WYW 0196946 Chisholm Trail Ventures LP 
Lot 16 M&K Oil Co. Inc. 
Questar Expl. & Prod. Co. 
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Section 11 WYW 036006 Big West Oil & Gas Inc. 
Lots 3-6, 11-14 Chisholm Trail Ventures LP 
Robert W. Deputy 


Thomas H. Farley Jr. 
G.F. Collins Jr. Trust 
Kerr McGee Corp. 

Key Production Co. Inc. 
Questar Expl. & Prod. Co. 
RBC Expl. Co. 

Ryder Stilwell Oil 

Diana L. Stadelman 
Joseph R. Stadelman 


WP Properties Corp. 


Table 3-12. West Roundup LBA Tract Oil and Gas Ownership. 


For the following locations, both the oil and gas rights (including coal bed methane) and coal 


_rights are by the federal government. a. 
Lease Number _Lessees of Record _ 
T.42N., R.70W. 
Section 4. Not Posted 
Lots 17,18 
Section 6 WYW 144471 Lance Oil & Gas Co., Inc. 
Lots 8, 9, 15, 16, 23 Williams Prod. RMT Co. 
Section 6 WYW 116352 Expired 
Lot 22 
Section 7 WYW 8396 Myco Industries Inc. 
Lots 13, 14 Sacramento Partners LP 
Section 8 WYW 143932 Williams Prod. RMT Co. 
Lots 1-8 Lance Oil & Gas Co., Inc. 
Section 8 WYW 042736C Independent Prod. Co. 
Lots 9-12, 16 
Section 9 WYW 140760 Abo. Petr. Corp. 
Lots 3-6 Myco Industries Inc. 
Yates Drilling Co. 
Yates Petroleum Co. 
Section 9 WYW 141022 Julian C. Tucker 
Lots 11-14 
Section 9 WYW 027703 Clayton Conrad 
Lots 1,2, 7,8 Independent Prod. Co. 
George P. Jouflas 
~T.43N., R.70W. 
Section 31 WYW 129487 Westport Oil & Gas Co, 'nc. 
Lots 13, 20 
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Section 31 WYW 130024 Westport Oil & Gas Co, Inc. 
Lots 14, 19 

Section 31 WYW 130556 Westport Oi) & Gas Co. Inc 
Lots 15-18 

~T.42N., R.71W. 

Section 1 WYW 143940 Lance Oil & Gas Co. Inc 
Lots 7-10 Williams Prod. RMT Co. 
Section 1 WYW 147833 Lance Oil & Gas Co. Inc 
Lot 15 Williams Prod. RMT Co. 


Note: For the rest of the LBA tract, the oil and gas rights (including coal bed methane) are 
owned 


ivately owned, and the coal rights are 


Table 3-13. West Antelope LBA Tract Oil and Gas Ownership. 


For the fo ing locations, both the oil and gas rights (including coal bed methane) and coal 
_rights are by the federal government. 

Location Lease Number Lessees of Record 

T.40N., R.71W. 

Section 3 WYW 143504 Abo Petroleum Corp. 

Lots 15-18 Myco Industries Inc. 
Yates Drilling Co. 
Yates Petroleum Co. 

Section 4 WYW 141204 Swift Energy Co. 

Lots 7-10, 13, 14, 19, 20 

Section 4 WYW 136674 Swift Energy Co. 

Lots 5, 6, 11, 12, 15-18 

Section 5 

Lots 5-7, 10-12, 15 

Section 9 

Lot 1 

Section 5 WYW 140768 Swift Energy Co. 

Lots 13, 14, 19, 20 

Section 10 WYW 142769 M.J. Harvey Jr. 

Lots 3, 4 

T.41N., R.71W. 

Section 22 WYW 141206 Williams Prod. RMT Co. 

Lot 2 

Section 22 WYW 138119 Bowers Oil & Gas Inc. 

Lot 16 Spring Creek Ranch 
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Section 27 WYW 136942 Gregor Klurfeld 
Lots 6-11 
Section 32 
Lots 15, 16 
Section 33 
Lots 13-16 
Section 28 WYW 140769 Lance Oil & Gas Co. Inc. 
Lots 1, 2, 7-10, 15, 16 Williams Prod. RMT Co. 
Section 28 WYW 138120 Bowers Oil & Gas Inc. 
Lots 3-6, 11-14 Spring Creek Ranch 
Section 29 WYW 142771 Lance Oil & Gas Co. Inc. 
Lots 1-4, 6-9, 13, 14 Williams Prod. RMT Co. 
Section 32 WYW 127785 Fred L. Engle 
Lots 2, 3, 6-11, 14 
Section 33 WYW 124831 Abo Petroleum Co. 
Lots 1-3, 9-12 Key Production Co. 
Myco Industries 
Yates Drilling Co. 
Yates Petroleum Co. 


Note: For the rest of the LBA tract, the oil and gas ete Cee ~ coal bed methane) are 
erally owned 


privately owned, and the coal rights are fi 


There are 35 permitted conventional 
oil and gas wells on lands included in 
the LBA tracts as proposed and the 
lands added under BLM’s 
alternatives. Of these, 20 wells are 
plugged and abandoned or shut in 
and 15 wells are still producing. Of 
the 15 producing wells, 12 are on 
federal oil and gas leases and three 
are on private leases. All of the 
conventional oil and gas wells within 
the LBA tract configurations were 
originally drilled between 1968 and 
1989. 


The Supreme Court has ruled that 
the CBM belongs to the owner of the 
oil and gas estate (98-830). 
Therefore, the oil and gas lessees 
have the right to develop CBM as well 


as conventional oil and gas on the 
LBA tracts. 


The most extensive CBM development 
within the General Analysis area is 
located west of the proposed LBA 
tracts. The proposed Little Thunder 
LBA Tract is the only LBA tract that 
currently contains productive CBM 
wells. CBM _ wells capable of 
production occur adjacent to, but not 
within, the other four LBA tracts 
included in this analysis. There are 
currently over 150 CBM wells that are 
capable of production on or in 
sections adjacent to the proposed 
tracts. These wells are listed in 
Appendix H. 
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Thirty-two CBM wells have been 
completed for production within the 
lands encompassed by the Little 
Thunder LBA Tract. The WOGCC 
has approved a well spacing pattern 
of one well per 80 acres for 
development of CBM resources in the 
PRB. Most of the available 80-acre 
spacing units within the Little 
Thunder LBA Tract have been drilled 
(Figure 3-16). Review of WOGCC 
records on June 30, 2002 indicates 
that all but five of these have had 
some production. The _ reported 
cumulative production from each of 
these wells through April 2002 
ranged from approximately 100 MCF 
to more than 180,000 MCF gas. 
These wells have only limited 
production history and can not be 
used for reliable forecasting of 
production, reserves or economics. 
They do, however, demonstrate that 
CBM production is possible in areas 
subject to mining-related 
groundwater drawdown. 


Certain ancillary facilities are needed 
to support oil and gas production. 
These support facilities may include 
well access roads, well pads, 
production equipment at the wellhead 
(which may be located on the surface 
and/or underground), well production 
casing (which extends from the 
surface to the zone of production), 
underground pipelines (which gather 
the oil, gas and/or water produced by 
the individual wells and carry it toa 
larger transmission pipeline or 
collection facility), facilities for 
treating, discharging, disposing of, 
containing, or injecting produced 
water, central metering facilities, 
electrical power utilities, gas 


compressor stations, and high- 
pressure transmission pipelines for 
delivering the gas to market. 
Currently, some of these oil and gas 
production facilities, particularly oil 
ana gas pipelines, exist on the LBA 
tracts, as discussed in Section 3.17 of 
this EIS. Additional support facilities 
will continue to be constructed on the 
LBA tracts as new conventional oil 
and gas and CBM wells are driiled 
and completed. 


Coal mining is a dominant land use 
within the General Analysis Area. 
The North Antelope/Rochelle 
Complex, Black Thunder, North 
Rochelle, Antelope, and Jacobs Ranch 
Mines form a group of contiguous or 
nearly contiguous active surface coal 
mines located in southern Campbell 
and northern Converse counties 
(Figure 3-1). Coal production at these 
five mines increased by 214 percent 
between 1990 and 2001 (from 
approximately 70 million tons in 1990 
to nearly 220 million tons in 2001). 
Since 1992, nine maintenance coal 
leases have been sold within this 
group and the five LBA tracts being 
evaluated in this EIS are in this group 
of mines (Tables 1-1 and 1-2). 


Neither Campbell nor Converse 
Counties have applicable countywide 
land use plans, nor do the proposed 
lease areas have designated zoning 
classifications. The City of 
Gillette/Campbell County 
Comprehensive Planning Program (City 
of Gillette 1978) provides general land 
use goals and policies for state and 
federal coal leases in the county. The 
Converse County Land Use Plan 
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(Converse County 1978) does not 
specifically address coal leasing. 


Big game hunting is the principal 
recreational land use within the 
General Analysis Area, and 
pronghorn, mule deer, white-tailed 
deer, and elk are present within the 
area. On private lands, hunting is 
allowed only with landowner 
permission. Land ownership within 
the PRB is largely private 
(approximately 80 percent), with some 
private landowners permitting 
sportsmen to cross and/or hunt on 
their land. There has been a trend 
over the past two decades towards a 
substantial reduction in private lands 
that are open and_ reasonably 
available for hunting. Access fees 
continue to rise and many resident 
hunters feel these access fees are 
unreasonabie. This trend has created 
problems for the WGFD in their 
attempt to distribute and control 
harvest at optimal levels, as well as 
for sportsmen who desire access to 
these animals (WGFD 1996). 


In general, publicly owned lands are 
open to hunting if legal access is 
available. Due to safety concerns, 
however, public surface lands 
contained within an active mining 
area are often closed to the public, 
further limiting recreational use. 
There are public surface lands 
included within the NARO North LBA 
Tract, the Little Thunder LBA Tract 
as, and the West Roundup LBA Tract. 
There are no public surface lands 
included in the NARO South or West 
Antelope LBA Tracts. (Figures 3-11 
through 3-14) 


Specific details regarding big game 
herd management objectives within 
and near the General Analysis Area 
are contained in the Casper and 
Shendan Region Annual Big Game 
Herd Unit Reports (WGFD 2000}. The 
WGFD classifies the entire General 
Analysis Area as yearlong and 
winter / yearlong habitat for antelope. 
The extreme southern portion of the 
General Analysis Area is within severe 
winter range for antelope. All of the 
LBA tract configurations are classified 
as yearlong and/or winter/yearlong 
antelope habitat. No crucial or 
critical pronghorn habitat is 
recognized by the WGFD in this area. 
The proposed lease areas are within 
pronghorn antelope Hunt Areas 24 
and 27, which contain the Hilight and 
Cheyenne River Herd Units, 
respectively. In post-season 2000, 
the population of the Hilight Herd 
Unit was estimated to be 
approximately 10,352 animals, 
slightly below the objective of 11,000. 
The post-season 2000 population of 
the Cheyenne River Herd Unit was 
estimated to be approximately 34,161 
animals with a population objective of 
38,000 antelope (WFGD 2000). 


Historical problems associated with 
the management of the Hilight Herd 
Unit include hunter access, over 
harvest on limited public lands, and 
quantifying landowner preferences 
and desires. Prior to 1996, not all of 
the licenses were usually sold for this 
herd, resulting in harvest rates below 
those needed for popuiation 
regulation. Since the recent 
population has been below objective 
levels, fewer licenses have been 
offered and all are sold through a 
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drawing. As the population 
approaches objective levels, more 
licenses will be needed and these may 
be difficult to sell in this mostly 
private land area. Nearly all 
landowners charge access fees for 
hunting and private land access is 
based on the desires and perceptions 
of the landowners. 


A series of harsh winter conditions 
and correspondingly poor 
reproduction rates are believed to be 
the main reasons that population of 
the Cheyenne River Herd Unit is 
under objective. In an effort to 
increase the population of this herd, 
the WGFD will decrease the 
availability of hunting licenses in 
areas where winters have been 
particularly hard and where the 
antelope population has been low for 
several years. Management direction 
will be to decrease female harvest 
slightly to compensate for severe 
winters. 


The WGFD has classified the entire 
General Analysis Area as either out of 
the normal mule deer use range or 
yearlong range, with some 
winter/ yearlong range in the extreme 
southern portion of the area. Crucial 
or critical mule deer habitat does not 
occur within the General Analysis 
Area. The proposed lease areas are 
located within mule deer Hunt Areas 
10 and 21, which include the 
Thunder Basin Mule Deer Herd Unit. 
In post-season 2000, the population 
of the Thunder Basin Mule Deer Herd 
Unit was estimated at approximately 
21,742 animals, which is roughly 67 
percent above the current objective of 
13,000 head. However, WGFD's 


historical data suggest that a herd 
objective of 20,000 animals would be 
more appropriate for the Thunder 
Basin Herd Unit. The WGFD has 
therefore recommended that the herd 
objective be increased to 20,000 
head. 


The Rochelle Hills Elk herd resides in 
the Rochelle Hills that border the 
eastern edge of the General Analysis 
Area. The LBA tracts within the 
General Analysis Area are within Elk 
Hunt Areas 113 and 123; however, 
very limited use of these lands by elk 
occurs. The herd favors. the 
ponderosa pine/juniper woodlands, 
savanna, and steeper terrain habitat 
offered by the Rochelle Hills. As more 
lands are reclaimed from coal mining 
adjacent to the Rochelle Hills, elk are 
shifting their winter use to those 
sites. Such lands typically offer 
excellent winter grass supplies, 
especially during more severe winters 
when other sites are less accessible. 
Presently, elk are regularly using the 
reclaimed mined lands of the Jacobs 
Ranch, Black Thunder, and North 
Rochelle Mines. More such habitat 
should become available over the next 
several years. Much of the occupied 
range of this herd is located on the 
TBNG, which is administered by the 
USFS. While hunting in Areas 113 
and 123 has been permitted every two 
or three years, Area 126, which is 
south of the General Analysis Area, 
has had an annual hunting season. 
Bull quality is very good for this herd, 
and many taken have scored in the 
record books. Owing to their 
habituation to humans, many people 
enjoy these elk along Highway 450 
and within accessible USFS land; 
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thus, they provide nonconsumptive 
recreationa: use opportunities. These 
elk are not causing significant 
damage to private lands and most 
area landowners as well as hunters 
generally desire a high quality herd. 
Elk have been observed dispersing 
from the designated herd boundary, 
possibly due to increasing population 
density and habitat limitations. 


White-tailed deer are not managed 
separately by WGFD, but are 
included with mule deer as part of the 
Thunder Basin Herd Unit. White- 
tailed deer are seldom observed 
within the General Analysis Area due 
to their preference for riparian 
woodlands and irrigated agricultural 
lands. WGFD classifies the entire 
General Analysis Area, with the 
exception of a narrow corridor along 
Antelope Creek, as out of normal 
white-tailed deer use range. The 
narrow corridor along Antelope Creek 
is classified as yearlong range. 


Under natural conditions, aquatic 
habitat is very limited by the 
ephemeral nature of surface waters in 
the General Analysis Area; therefore, 
public fishing opportunities are very 
limited. The lack of deep-water 
habitat and extensive and persistent 
water sources limits the presence and 
diversity of fish and other aquatic 
species. Only one fishery exists 
within the General Analysis Area. 
Little Thunder Creek supports 
channel catfish and a variety of 
nongame fish. 


3.12 Cultural Resources 


Cultural resources, which are 
protected under the National Historic 
Preservation Act of 1966, are 
nonrenewable remains of past human 
activity. The PRB, including the 
General Analysis Area, appears to 
have been inhabited by aboriginal 
hunting and gathering people for 
more than 11,000 years. Throughout 
the prehistoric past, the area was 
used by highly mobile hunters and 
gatherers who exploited a wide variety 
of resources. Several thousand 
cultural sites have been recorded 
within the PRB. 


The general chronology for aboriginal 
occupation (dated as years before 
present [B.P.}) is: 


¢ Paleoindian period (11,000- 
7,500 years B.P.) 

¢ Archaic period (7,500-1,800 
years B.P.) 

¢ Prehistoric period (1,800-400 
years B.P.) 

¢ Historic period (200-120 years 
B.P.) 


The Paleoindian period includes a 
series of cultural complexes identified 
by distinctive large projectile points 
(spear points) often associated with 
the remains of large, now extinct 
mammals (mammoth, bison, camel, 
etc.). The Archaic period is 
characterized by a range of smaller 
side-notched, stemmed or corner- 
notched projectile points and by more 
generalized subsistence pursuits 
including the gathering of plant 
resources. This lifeway continued to 
the late Prehistoric period, which is 
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marked by a technological change 
from dart projectiles to the bow and 
arrow and by the appearance of 
ceramics. During the Archaic and 
late Prehistoric periods, the PRB was 
occupied by small bands of hunters 
and gatherers whose movements were 
determined to a large degree by 
seasonal and environmental changes 
that influenced the occurrence of 
subsistence resources (BLM 1979). 


Protohistoric and early Historic sites 
are found in the PRB, including the 
General Analysis Area. This period is 
characterized by rare historic trade 
goods, sites, and routes associated 
with early trappers and military 
expeditions, and early ranching 
attempts that date to the 1880s. A 
few small coal mining sites also exist. 


Historic sites within the General 
Analysis Area have been recorded as 
debris scatters representing 
sheepherder camps and _ related 
activities. No historic trails are 
known or have been recorded within 
the General Analysis Area, although 
the Bozeman Trail crosses the 
southwestern portion of the PRB. 


A Class III cultural resources survey 
is a_ professionally conducted, 
intensive and comprehensive 
inventory of a target area, designed to 
locate all cultural properties which 
have surface and exposed profile 
indications. The goal of the survey is 
to locate and evaluate for the NRHP 
all cultural resources 50 years and 
older within the study area. Cultural 
properties are recorded and sufficient 
information collected on them to 
allow evaluation for possible inclusion 


in the NRHP. That determination is 
made by the managing federal agency 
in consultation with SHPO. 
Consultation with SHPO must be 
completed prior to approval of the 
MLA mining plan. 


Once a Class III survey is completed, 
Site-specific testing or limited 
excavation is utilized, if necessary, to 
gather additional data which will: i) 
determine the final evaluation status 
of a site and/or 2) form the basis of 
additional work that will be 
conducted during implementation of 
a treatment plan if the site is eligible 
for the NRHP. A treatment plan is 
then developed for those sites that are 
eligible for the NRHP and are within 
the area of potential effect. 
Treatment plans are implemented 
prior to mining and can include such 
mitigative measures as avoidance (if 
possible), large scale excavation, 
complete recording, Historical 
American Building Survey/ Historic 
American Engineering Record 
documentation, archival research, 
and other acceptable _ scientific 
practices. 


Data recovery plans are required for 
those sites recommended as eligible 
for the NRHP following testing and 
consultation with SHPO. Until 
consultation has occurred and 
agreement regarding NRHP eligibility 
has been reached, all sites 
recommended as_ eligible or 
undetermined eligibility must be 
protected from disturbance. Full 
consultation with SHPO will be 
completed prior to approval of the 
MLA mining plans. Those sites 
determined to be unevaluated or 
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eligible for the NRHP through 
consultation would received further 
protection or treatment. 


Numerous Class I (survey records 
review) and Class III cultural resource 
surveys associated with oil field 
development and surface mining 
operations have been conducted in 
the General Analysis Area. PRCC, 
TBCC, TCC and ACC all contracted 
with GCM Services, Inc. of Butte, 
Montana to perform Class Ill and 
Class I surveys of their respective 
LBA study areas in 1999 and 2001. 
Each of the LBA study areas is 
comprised of the LBA tract as applied 
for, BLM’s proposed alternative tract 
configurations, and the applicant 
mine's anticipated permit amendment 
study area. These areas include all 
anticipated areas of disturbance 
assuming the coal is mined by the 
existing adjacent mines. 


The NARO North and South LBA 
study area has been entirely surveyed 
for cultural resources at a Class Ill 
level. A total of 194 cultural sites 
were documented in the study area, 
of which 79 sites are located within 
the NARO North and NARO South 
LBA Tracts and quarter mile 
disturbance buffers. These sites are 
classified as prehistoric (59 sites), 
historic (17 sites), multi-component 
(one site), or undetermined (two 
sites). Four prehistoric sites have 
been recommended as eligible for the 
NRHP by the cultural site recorder. 


The Little Thunder LBA study area 
has been entirely surveyed for 
cultural resources at a Class III level. 
A total of 44 archacological sites and 


16 isolated finds have been 
documented in the Littl Thunder 
LBA study area. These sites are 
classified as prehistoric (25 sites), 
historic {11 sites), or multi- 
component (eight sites). All of these 
sites are listed as not eligible for the 
NRHP by SHPO or were recommended 
as not eligible by the cultural site 
recorder. No further work with 
cultural resources has been 
recommended in this study area. 


The entire West Roundup LBA study 
area has been surveyed for cultural 
resources at a Class Ill level. A total 
of 31 archaeological sites have been 
recorded and documented in the West 
Roundup LBA study area. These 
sites are classified as prehistoric (14 
sites), historic (11 sites), or multi- 
component (six sites). One historic 
and 17 prehistoric isolated finds were 
also recorded. None of the sites have 
been recommended by the cultural 
site recorders or determined by an 
agency to be eligible for the NRHP, 
and no further work is recommended. 


The West Antelope LBA study area 
has been entirely surveyed for 
cultural resources at a Class Ill level. 
From these cultural inventories, 53 
archacological sites have been 
recorded and documented in the West 
Antelope LBA study area. These sites 
are classified as prehistoric (42 sites), 
historic (10 sites), or multi- 
component (one site). One historic 
and 12 prehistoric isolated finds were 
also recorded. Three prehistoric 
campsites, as well as one site 
containing prehistoric stone rings, are 
recommended as eligible for the 
NRHP by their cultural site recorder. 
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An additional four eligible sites, 
which are within or adjacent to the 
existing Antelope Mine's permit area, 
were previously recorded and have 
been mitigated to prevent adverse 
effects to the site’s cultural resources. 


3.13 Native American Consultation 


Native American heritage sites can be 
classified as prehistoric or historic. 
Some may be presently in use as 
offering, fasting, or vision quest sites. 
Other sites of cultural interest and 
importance may include rock art, 
stone circles, various rock features, 
fortifications or battle sites, burials, 
and locations that are sacred or part 
of the oral history and heritage but 
have no man-made features. No 
Native American heritage sites have 
been identified to date within the 
General Analysis Area. 


No Native American heritage, special 
interest, or sacred sites have been 
formally recorded in the General 
Analysis Area. However, the 
geographic position of the General 
Analysis Area between mountains 
considered sacred by various Native 
American cultures (the Big Horn 
Mountains to the west, the Black 
Hills to the east, and Devils Tower to 
the north) creates the possibility that 
existing locations may have special 
religious or sacred significance to 
Native American groups. 


Tribes that have been identified as 
potentially having concerns about 
actions in the PRB include the Crow, 
Northern Cheyenne, Shoshone, 
Arapaho, Oglala Lakota, Rosebud 
Sioux, Flandreau Santee Sioux, 


Santee Sioux, Crow Creek Sioux, 
Lower Brule Sioux, Standing Rock 
Sioux, and Cheyenne River Sioux. 
These tribal governments § and 
representatives are being sent copies 
of the DEIS. They are also being 
provided with maps showing the 
location of each of the LBA tracts and 
more specific information about the 
known cultural sites on each of the 
tracts in this analysis. Their help is 
being requested in_ identifying 
potentially significant religious or 
cultural sites in the General Analysis 
Area before a leasing decision is made 
on each of the LBA tracts. 


Native American tribes were 
consulted at a general level in 1995- 
1996 as part of an effort to update 
the BLM Buffalo RMP. Some of the 
Sioux tribes were consulted by BLM 
on coal leasing and mining activity in 
the PRB at briefings held in Rapid 
City, South Dakota in March 2002. 


3.14 Paleontological Resources 


The formations exposed on_ the 
surface of the PRB are. the 
sedimentary Eocene Wasatch and 
Paleocene Fort Union Formations, 
which are both known to contain 
fossil remains. Some _ intensive 
paleontological surveys have been 
conducted in the PRB. Vertebrate 
fossils that have been described from 
the Wasatch Formation include 
mammals such as early horses, 
tapiroids, condylarths, primates, 
insectivores, marsupials, creodonts, 
and carnivores; reptiles such as 
crocodilians, alligators, lizards, and 
turtles; birds; amphibians; and fish 
and non-marine invertebrates such 
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as eggs; plants; mollusks; and 
ostrocods. The Fort Union Formation 
also contains fossils of plants, 
reptiles, fish, amphibians, and 
mammals. 


USFS has developed a _ draft 
classification system which they have 
used in the revised Land and 
Resource Management Plan for the 
Thunder Basin National Grassland 
(USFS 2001) to classify geological 
units according to the probability of 
ther yielding paleontological 
resources that are of concern to land 
managers. The classification is based 
largely on how likely a geologic unit is 
to produce vertebrate fossils of 
terrestrial (i.e., non-marine) origin. 
The five classes referenced in the 
Final EIS (USFS 2002a) are described 
below. 


Class 1 - Igneous and metamorphic 
(volcanic ashes are excluded from this 
category) geologic units that are not 
likely to contain recognizable fossil 
remains. 


Class 2 - Sedimentary geologic units 
that are not likely to contain 
vertebrate fossils or scientifically 
significant nonvertebrate fossils. 


Class 3 - Fossilferous sedimentary 
geologic units whose fossil content 
varies in significance, abundance, 
and predictable occurrence. Also 
sedimentary units of unknown fossil 
potential. 


Class 4 - Class 4 geologic units are 
Class 5 units (see below) that have 
lowered risks of human-caused 


adverse impacts and/or lowered risk 
of natural degradation. 


Class 5 - Highly fossilferous geologic 
units that regularly and predictably 
produce vertebrate fossils and/or 
scientifically significant invertebrate 
fossils, and that are at risk of natural 
degradation and/or human-caused 
adverse impacts. 


USFS has determined that the USFS 
lands included in the NARO North, 
Little Thunder, and West Roundup 
LBA Tracts are classified as Class 3 
or Class 5. 


Paleontological resource examinations 
associated with surface mining 
operations have been conducted in 
conjunction with cultural resource 
inventories within the General 
Analysis Area. The inventories 
include pedestrian examinations for 
fossils along rock outcrops. A 
primary goal of the paleontological 
surveys that have been conducted is 
to locate unique concentrations of 
fossilized bone such as those reported 
to occur in the Wasatch Formation 
within the PRB. If unique finds are 
located, qualified paleontologists are 
then assigned to assess and mitigate 
the site. 


The lack of good rock outcrops 
contributes to the lack of vertebrate 
fossils, as does the low preservation 
potential and conditions of deposition 
of the Wasatch and Fort Union 
Formations. In contrast to the lack of 
fossil animal material, fossil plant 
material is common. The fossil plants 
inventoried are primarily leaves and 
fossilized wood. The leaves usually 
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occur as lignitic impressions in 
sandstone and siltstone and as 
compact masses in shale. Leaves are 
the most abundant fossils found 
during paleontological surveys and 
are frequently encountered during 
mining operations. The fossilized 
wood often occurs near the top of a 
coal seam, in carbonaceous shale or 
within channel sandstone. 
Exposures of fossil logs are common, 
but usually very fragmentary. Like 
fossil leaves, fossil logs can be readily 
collected in the PRB. 


No significant or unique 
paleontological localities have been 
recorded on federal lands in the 
General Analysis Area. 


3.15 Visual Resources 


Visual sensitivity levels are 
determined by people’s concern for 
what they see and the frequency of 
travel through an area. Landscapes 
within the General Analysis Area 
include rolling sagebrush and short- 
grass prairie, which are common 
throughout the PRB. There are also 
areas of altered landscape, such as oil 
fields and coal mines. Existing 
surface mines form a_ nearly 
continuous band on the east side of 
Highway 59 from Gillette south about 
50 miles. Other man-made 
intrusions include ranching activities 
(fences, homesteads, and livestock), 
oil and gas development (pumpyjacks, 
pipeline ROWs, CBM well shelters, 
and CBM _ compressor stations), 
transportation facilities (roads and 
railroads) and_ electrical power 
transmission lines. The natural 
scenic quality in the immediate lease 


area is fairly low because of the 
industrial nature of the adjacent 
existing mining operaticns. 


Visual resource management 
guidelines for BLM lands are to 
manage public lands for current VRM 
classifications and guidelines. The 
VRM system is the basic tool used by 
BLM to inventory and manage visual 
resources on public lands. The VRM 
classes constitute a spectrum ranging 
from Class I through Class V that 
provides for an increasing level of 
change within the characteristic 
landscape. 


BLM evaluated the visual resources 
on lands in the Buffalo and Platte 
River RMPs (BLM 1985a and 1985b) 
for management purposes. The 
inventoried lands were classified into 
VRM classes. In the General Analysis 
Area, which does not include any 
BLM-administered surface land, the 
predominant VRM class is IV. For 
lands classified as VRM Class IV, 
activities, such as mining, attract 
attention and are dominant features 
of the landscape in terms of scale. 


The USFS has established visual 
quality objectives for the TBNG. In 
the General Analysis Area, facilities 
and landscape modifications may be 
visible but should be reasonably 
mitigated to blend and harmonize 
with natural features according to the 
revised Land and Resource 
Management Plan for the Thunder 
Basin National Grassland (USFS 
2001). The NARO North, Little 
Thunder, and West Roundup LBA 
Tracts include USFS surface land. 
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Current mine facilities and activity 
are visible from various public-use 
roads in the General Analysis Area, 
including Antelope Road, Piney 
Canyon (Mackey) Road, 
Edwards/Reno Road, Hilight Road 
and State Highway 59, State Highway 
450, and County Road 37. Mining 
activity and facilities are also visible 
from the LBA tracts. 


3.16 Noise 


Existing noise sources in the General 
Analysis Area include coal mining 
activities, traffic on nearby state 
highways and county roads, rail 
traffic, wind, and CBM compressor 
stations. Noise originating from CBM 
development equipment (e.g., drilling 
rigs and construction vehicles) is 
apparent locally over the short term 
(i.e., 30 to 60 days) where well drilling 
and associated construction activities 
are occurring. However, if the drilling 
and construction sites are sufficiently 
widespread, then the elevated levels 
of noise generated from each site 
should not overlap in time or space 
with noise from other sites. Long- 
term noise from the _ ongoing 
development of CBM resources is 
associated with the new compressor 
stations. 


Studies of background noise levels at 
adjacent mines indicate that ambient 
sound levels generally are low, owing 
to the isolated nature of the area. 
Current noise levels in the proposed 
LBA tracts are estimated to be 40-60 
dBA, with the noise level increasing 
with proximity to active mining at 
adjacent mines. Mining activities are 
characterized by noise levels of 85-95 


dBA at 50 ft from actual mining 
operations and activities (BLM 
1992b). The unit of measure used to 
represent sound pressure levels 
(decibels) using the A-weighted scale 
is dBA. It is a measure designed to 
simulate human hearing by placing 
less emphasis on lower frequency 
noise because the human ear does 
not perceive sounds at low frequency 
in the same manner as sounds at 
higher frequencies. Figure 3-19 
presents noise levels associated with 
some commonly heard sounds. 


The nearest occupied dwellings to the 
five LBA tracts included in this 
analysis are: 


* one occupied dwelling is 
located immediately adjacent to 
the southern edge of the NARO 
North LBA Tract; 

* one occupied dwelling is 
located less than one mile from 
the western edge of the Little 
Thunder LBA Tract and the 
area added by Alternative 2; 

e the nearest occupied dwelling 
to the West Roundup LBA Tract 
is located just over three miles 
from the southern edge of the 
tract; and 

* one occupied dwelling is 
located approximately one mile 
from the western edge of the 
West Antelope LBA Tract. 


3.17 Transportation Facilities 


Within the General Analysis Area, the 
major north-south’ public 
transportation corridor is_ State 
Highway 59 in Campbell and 
Converse Counties, and the principal 
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Figure 3-19. Relationship Between A-Scale Decibel Readings and Sounds of Daily Life 
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east-west transportation corridor is 
State Highway 450 in Campbell 
County. Other paved county roads, 
including the Edwards Road, Reno 
Road, and Antelope Road in Campbell 
County and County Road 37 in 
Converse County, provide public and 
private access within the General 
Analysis Area. There are numerous 
other improved and unimproved local 
roads and accesses in the area for 
both public and private use. 


The General Analysis Area presently 
has one major railroad. The Gillette- 
Douglas rail spur, used jointly by 
BNSF & UP, runs. north-south 
through the area with spur lines 
connecting the railroad with the 
applicant mines for transporting coal 
that originates in the General 
Analysis Area. The DM&E Railroad is 
presently proposing expansion into 
Wyoming. Although the specific route 
is still under consideration, the tracks 
would terminate at the coal mines 
located in the General Analysis Area. 


There are numerous oil and gas 
pipelines, power lines, telephone 
lines, and ROWs in the General 
Analysis Area. Figures 3-20 through 
3-23 depict the current 
transportation facilities in the LBA 
tracts included in this analysis. 


3.18 Socioeconomics 


The social and economic study area 
for the proposed project involves 
primarily Campbell County and the 
cities of Gillette and Wright; however, 
it also includes the city of Douglas in 
Converse County. The communities 
of Gillette and Douglas would most 


likely attract the majority of any new 
residents due to their current 
popuiation levels and the availability 
of services and shopping amenities. 


3.18.1 Population 


According to 2000 census data, 
Campbell County had a population of 
33,698, with Gillette accounting for 
19,646 of the county’s residents and 
Wright accounting for 1,347. The 
1990 population of Gillette was 
17,635, indicating a growth rate of 
11.4 percent in the past ten years. 
Wright grew by 111 persons or nine 
percent during this time frame (U.S. 
Department of Commerce 1990 and 
2000). 


Converse County's population in 
2000 was 12,052, with 5,288 of the 
county’s residents residing in 
Douglas. Douglas grew from 5,076 
persons in 1990 to 5,288 in 2000, an 
increase of 212 people or 4.2 percent. 


CBM-spurred population growth is 
occurring in both Gillette and 
Douglas. The current CBM boom is 
contributing to low housing vacancy 
and a tight labor market. To date, 
however, enrollment in Gillette-area 
schools has not increased as a result 
of CBM development due to a mobile, 
relatively young work force (Mathes 
2002). 


3.18.2 Local Economy 


Coal production, as reported by the 
Wyoming State Inspector of Mines, 
showed the State’s coal mines set a 
new yearly production record of 368.9 
million tons in 2001. This was an 
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Figure 3-20 Transportation Facilities Within and Adjacent to the NARO North and NARO South LBA Tracts 
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Figure 3-21 Transportation Facilities Within and Adjacent to the Little Thunder LBA Tract 
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Figure 3-22. Transportation Facilities Within and Adjacent to the West Roundup LBA Tract 
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Figure 3-23. Transportation Facilities Within and Adjacent to the West Antelope LBA Tract 
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increase of 8.9 percent over the 338.9 
million tons produced in 2000. 
Campbell County coal production (11 
active mines in 2001 and 12 active 
mines in 2000) increased by 10.0 
percent (299.5 million tons to 329.5 
million tons) from 2000 to 2001, and 
Converse County coal production (one 
active mine in 2001 and two active 
mines in 2000) increased by 4.2 
percent (23.6 million tons to 24.6 
million tons) during the same time 
period. The combined 2001 coal 
production in these two counties was 
96 percent of the state total (Wyoming 
Department of Employment 2000 and 
2001). 


In the first two quarters of 2001, 27 
percent of the total employment and 
43 percent of the total payroll in 
Campbell County were attributed to 
mining, which also includes oil and 
gas employment. During the same 
time period in Converse County, 14 
percent of the employment and 24 
percent of the payroll were attributed 
to mining (Wyoming Department of 
Employment 2002a). 


Approximate taxes and royalties from 
coal production in Campbell and 
Converse Counties are presented in 
Table 3-14. Following is a breakdown 
of each revenue source, in order from 
the largest total revenue producer to 
the smallest. The greatest source of 
combined state and federal revenue 
from Wyoming coal is the federal 
royalty. The current royalty rate for 
federal coal leases is 12.5 percent of 
the sales price, with half of this 
revenue returned to the state. At an 
average sale price for PRB coal in 
2000 of $4.93 per ton (WSGS 2001), 
royalties were about $199.1 million. 


Surface coal mines contribute 35 
cents per produced ton to the AML 
program operated by the OSM, with 
half of this revenue earmarked for 
reclamation and other approved 
programs within the state. With 
323.1 million tons of coal produced in 
Campbell and Converse Counties in 
2000, AML contributions were about 
$113.1 million. 


Table 3-14. Estimated 2001 Fiscal Revenues from 2000 Coal Production in 
Campbell and Converse Counties. 


Campbell County Converse County 
Revenue Item (millions of dollars) (millions of dollars) 
Federal Mineral Royalties 184.6 14.5 
Abandoned Mine Lands Fund 104.8 8.3 
Severance Tax 75.1 5.2 
Bonus Bid Annual Revenues 76.4 3.3 
Ad Valorem Tax 67.5 4.7 
Black Lung Tax 59.1 4.7 
Sales and Use Tax _LS __ 0.3 
Totals 569.0 41.0 
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Severance taxes are collected by the 
state for removal or extraction of 
resources such as oil, natural gas, 
coal, and _ trona. The current 
Wyoming severance tax rate is seven 
percent of the state valuation of 
produced surface coal. The average 
2000 valuation of coal produced in 
Campbell County was $3.58 per ton, 
while that for Converse County was 
$3.16 per ton (Wyoming Department 
of Revenue 2001). The State of 
Wyoming retains approximately 83 
percent of the severance tax, and the 
remainder is returned to cities, 
towns, and counties. Coal severance 
tax collections in the two counties in 
2000 were about $80.3 million. 


Lease bonus bids are one-time 
payments to the BLM for the right to 
enter into lease agreements for federal 
minerals. Bonus bids are paid in five 
annual installments, with half of each 
installment returned to the state. In 
the year 2000, bonus bid payments 
were made for five coal leases 
(Thundercloud, Antelope, North 
Rochelle, Powder River, and Horse 
Creek) and totaled $79.7 million (BLM 
2002b). 


Ad valorem taxes are collected by the 
county and disbursed to schools, 
cities, towns, the state foundation, 
and various other subdivisions within 
the county. Ad valorem taxes 
comprise production and property 
taxes, with production taxes being far 
greater than property taxes for 
surface coal mines. Production taxes 
are calculated as 100 percent of the 
state valuation of produced coal times 
the sum of mill levies for the 
production area. Property taxes are 


calculated as 11.5 percent of the 
property valuation at each mine times 
the mill levies. Campbell and 
Converse County mill levies averaged 
62.16 and 62.26, respectively, in 
2000 (Wyoming Department of 
Revenue 2002a). Production and 
property taxes paid by surface coal 
mines in the two counties in 2000 
totaled about $71.3 million and $1.8 
million, respectively. 


The federal government levies a four 
percent tax on the sales price of all 
surface coal toward the Black Lung 
Disability Trust Fund. The estimated 
black lung taxes paid by coal mines 
in Campbell and Converse County in 
2000 were $63.7 million. 


Sales and use taxes are distributed to 
cities and towns within each county 
and to the county’s general fund. 
According to the Excise Tax Division 
of the Wyoming Department of 
Revenue (2002b), the sales and use 
taxes collected from coal mines in 
Campbell and Converse Counties in 
2000 were $1.8 million. 


Additional sources of revenue include 
federal income tax and annual rentals 
that are paid to the federal 
government. The total fiscal benefit 
to the State of Wyoming, including 
half of the federal mineral royalties, 
half of the AML fees, half of the bonus 
bid payments, and all of the ad 
valorem, severance, sales, and use 
taxes for 2000 is $350.3 million, or 
$1.08 per ton. This agrees with an 
estimate previously proposed by the 
University of Wyoming of $1.10 per 
ton (Borden et al. 1994). Figure 3-24 
depicts the total revenues to state 
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Sales and Use Taxes 
$1.8 million (1%) 


AML Fund 
$56.5 million (16%) 


Federal Royalties 
Bonus Bid Payments $99.6 million (28%) 


$39.8 million (11%) 
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Ad Valorem Taxes Severance Tax 
$72.3 million (21%) $80.3 million (23%) 


Total Wyoming Revenue = $350.3 million 


AML Fund 


Federal Royalties 
$56.5 million (22%) 


$99 6 million (38%) 


Bonus Bid Payments ES Black Lung Fund 


$39.8 million (15%) $63.7 million (25%) 


Total Federal Revenue = $259.7 million 


Figure 3-24 Estimated Wyoming and Federal Revenues trorn 2000 Coal Production wn Campbell and 
Converse Counties 


3-84 FEL South Powder River Basin Coal Draft EIS 


3.0 Affected Environment 


and federal governments from 2000 
coal production in Campbell and 
Converse Counties. 


Nationally, the munerals industry 
(including oil and gas) accounted for 
1.3 percent of the GDP in 2000, and 
coai mining alone accounted for 0.1 
percent (U.S. Department of 
Commerce 2002). The most recent 
GSP calculations for Wyoming (1997) 
indicate that the minerals industry 
accounted for 31 percent of the GSP, 
which makes it the largest sector of 
the Wyoming economy. Coal mining 
alone accounted for seven percent of 
the Wyoming GSP (Wyoming 
Department of Administration and 
Information 2002). 


3.18.3 Employment 


Coal mining has changed a great deal 
since the 1970s, and new 
technologies have been a major 
contributor to these changes. The 
local coal mining labor force grew 
during the 1970s, declined during the 
1980s, and remained fairly constant 
through the 1990s. Since 1980, 
overall production has risen while 
employee numbers have generally 
decreased or remained constant. The 
employment decline followed large 
industry capital investments § in 
facilities and production equipment, 
the majority of which was aimed at 
increasing productivity. There has 
been a recent upturn in Campbell 
County coal mining employment, 
where the number of employees 
increased from 3,011 to 3,400 from 
1998 to 2001. Downsizing of the 
Dave Johnston Mine outweighed 
growth of the Antelope Mine and 


caused Converse County miuning 
employment to decrease during the 
same time period from 337 to 300 
employees (Wyoming Department of 
Employment 1998, 1999, 2000, and 
200 1). 


in February 2002, the total labor 
force in Campbell County stood at 
23,272 with an unemployment rate of 
3.4 percent, compared to 3.3 percent 
in February 2001 (Wyoming 
Department of Employment 2002a). 
In 2001, around 3,950 people were 
directly employed by surface coal 
mines or coal contractors, 
representing about 20 percent of the 
employed labor force (Wyoming 
Department of Employment 2001). 


The most recent estimates of 
employment in Campbell County 
suggest that an all-time employment 
record at 22,482 was set in February 
2002 (Wyoming Department of 
Employment 2002a). The Campbelil 
County annual employment record of 
21,668 was set in 1985, the same 
year that mining employment (which 
in this case includes oil and gas 
workers) peaked at 6,312. Total 
employment declined to a low of 
18,103 in 1988 and has generally 
increased since that time. The 
current CBM _ development has 
resulted in a tight labor market for 
both skilled and unskilled labor; 
however, the mining industry has not 
had difficulty filling positions due to 
attractive wage and benefit packages 
and predictable schedules (Hockert 
2000). 


As of December 2001, the total 
Converse County labor force was 
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6,863 with an unemployment rate of 


3.6 percent, compared to 4.2 percent 
in December 2000 (Wyoming 


Department of Employment 2002b). 
In 2001, 300 peopie, or four percent 
of the labor force, were directly 
employed by area coal mines 
(Wyoming Department of Employment 
2001). Total employment in Converse 
County declined from 7,643 in 1981 
to a low of 5,988 in 1990 and has 
been increasing since that time. 
Mining employment (include oil and 
gas workers) declined from 2,129 in 
1981 to a low of 723 in 1991 and has 
been slowly increasing since that 
time. 


3.18.4 Housing 


According to the 2000 census, 
Campbell County contained 13,288 
housing units in April 2000, 7,931 of 
which were within Gillette city limits. 
A more recent estimate completed by 
the City of Gillette (2001) suggests 
that the number of housing units 
within city limits in December 2001 
was 8,323. This represents a 17.6 
percent increase over the 7,078 
housing units reported in the 1990 
census. In early 2001, the average 
price of a new three-bedroom home in 
Gillette was $133,000, and the 
average price of an existing three- 
bedroom home was $89,000 
(Campbell County Economic 
Development Corporation 2002). 


Wright had 544 housing units during 
the 2000 census. This represents a 
3.2 percent increase over the 527 
houses reported in the 1990 census. 
In Wright, the average 2001 prices of 
new and existing three-bedroom 


homes were $120,000 and $77,000, 
respectively (Campbell County 
Economic Development Corporation 
2002). 


Campbell County residential building 
permits rose from 15 in 1990 to 100 
in 1998, when the permit system was 
discontinued for unincorporated 
Campbell County (Wyoming 
Department of Administration and 
Information 2002). Due to population 
growth associated with CBM 
development, the housing vacancy 
rate in Gillette is less than one 
percent, with apartment vacancy at 
nearly O percent (Campbell County 
Economic Development Corporation 
2002). Although several housing 
projects are on the horizon in the 
Gillette area, many new residents are 
currently unable to find rentals and 
are living in motels (Gillette News- 
Record 2002b)}. 


In Converse County, residential 
building permits varied between 0 
and two per year from 1987 to 1990, 
rose to 27 in 1997, and fell to 11 in 
2000 (Wyoming Department of 
Administration and _ Information 
2002). According to the 2000 census, 
Converse County contained 5,669 
housing units, 2,385 of which were in 
Douglas. This represents a 5.2 
percent increase over the 2,267 
housing units reported in the 1990 
census. The average price of a new 
three-bedroom home in Converse 
County in 2000 was $132,000, and 
the average price of an existing three- 
bedroom home was $106,000 
(Northeast Wyoming Economic 
Development Coalition 2002). In 
March 2002, the housing vacancy in 
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Douglas was less than one percent, 
and the apartment vacancy was 
around two percent. According to an 
area realtor, the tight housing market 
is typical in Douglas and may not be 
attributable to CBM development 
(Hollaway 2002). 


According to a 2001 report on 
housing needs in Campbell County, 
roughly 61 percent of PRB surface 
coal mining employees live in Gillette 
and surrounding areas, 14 percent 
live in Wright, and 25 percent live 
outside of Campbell County (Pedersen 
Planning Consultants 2001). 


3.18.5 Local Faciliti 
and Services 


Gillette has generally maintained a 
steady population growth since 1987, 
when it totaled 17,054 (City of Gillette 
2002). Owing to the substantial 
revenues generated by mineral 
production, local government facilities 
and services have kept pace with 
growth and are adequate for the 
current population. The opening of 
the new South Campus of Campbell 
County High School has helped to 
alleviate overcrowding at the North 
Campus. South Campus opened on 
February 1, 1999 with approximately 
300 students and 22 teachers. In the 
2001-2002 school year, the numbers 
have increased to approximately 500 
students and 41 teachers (Mathes 
2002). 


The 2000 population of Douglas 
(5,288) is lower than its peak of 7,800 
in 1982, and local government 
facilities and services are gencrally 
adequate for the current population. 


The town has limited building space 
(platted lots) available for future 
growth. Some indoor recreational 
facilities may also be near capacity. 


Wright was established in 1976 by 
the Atlantic Richfield Company and is 
the nearest community to the SPRB 
mines. Wright's population peaked in 
1985 at approximately 1,800 and 
decreased to 1,285 by 1994. The 
2000 population of Wright was 1,347. 
As of October 2000, the town of 
Wright was not experiencing 
population growth due to CBM 
development (Buresh 2000). 
However, increasing CBM 
development and the construction of 
several proposed power plants in 
Campbell County will likely bring new 
residents to Wright (Pedersen 
Planning Consultants 2001). With 
the possible exception of residential 
housing units, Wright's infrastructure 
is more than adequate for the current 
and planned population, and with the 
current building going on it can 
double in population before services 
become limiting. 


3.18.6 Social Conditi 


Despite past boom and bust cycles in 
the area’s economy, a relatively stable 
social setting now exists in these 
communities. Most residents have 
lived in the area for a number of 
years, social ties are well established, 
and residents take great pride in their 
communities. Many of the people 
place a high priority on maintaining 
informal lifestyles and small town 
traditions, and there are some 
concerns that the area could be 
adversely affected by more than a 
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modest growth in population. At the 
same time, there is substantial 
interest in enhancing the economic 
opportunities available in the area 
and a desire to accommodate 
reasonable levels of growth and 
development. 


Wyoming’s economy reached the 
bottom of an energy bust in 1987 and 
Started to recover (Wyoming 
Department of Administration and 
Information 2002). That recovery 
began to slow in 1996. The forecast 
is for slow growth through 2008. 
Wyoming population is projected to 
increase at nearly one percent per 
year. Non-agricultural employment 
has been projected to increase by 1.4 
to 1.7 percent annually in 2001 
through 2003 and taper to a 0.8 
percent annual increase by 2009 
(Wyoming Department of 
Administration and _ Information 
2001). Actual non-agricultural 
employment increases in 2001 of 2.6 
percent indicate that employment 
may grow more rapidly _ than 
previously estimated (Wyoming 
Department of Employment 2002a). 


Mining employment (including oil and 
gas) has been projected to increase by 
2.1 percent in 2001 and taper to a 0.4 
percent annual increase by 2009. In 
2001 there were 19,500 jobs in the 
mining sector in Wyoming. This 
number was up 13 percent from the 
17,200 mining jobs in 2000. This 
large increase was almost entirely 
attributed to increases in oil and gas 
jobs, from 9,400 in 2000 to 11,800 in 
2001 (Wyoming Department of 
Employment 2002a). Continued 
development of CBM resources in 


Wyoming may cause greater increases 
in mining sector employment through 
2009 than previously estimated. 


3.18.7 Environmental Justice 


Environmental Justice issues are 
concerned with actions. that 
unequally impact a given segment of 
society either as a result of physical 
location, perception, design, noise, or 
other factors. On February 11, 1994, 
Executive Order 12898, “Federal 
Action to Address Environmental 
Justice in Minority Populations and 
Low-Income Populations,” was 
published in the Federal Register (59 
FR 7629). The Executive Order 
requires federal agencies to identify 
and address disproportionately high 
and adverse human health or 
environmental effects of their 
programs, policies, and activities on 
minority populations and low-income 
populations (defined as those living 
below the poverty level). The 
Executive Order makes it clear that 
its provisions apply fully to Native 
American populations and Native 
American tribes, specifically to effects 
on tribal lands, treaty rights, trust 
responsibilities, and the health and 
environment of Native American 
communities. 


Communities within Campbell and 
Converse Counties, entities with 
interests in the area, and individuals 
with ties to the area all may have 
concerns about the presence of coal 
mines within the General Analysis 
Area. Communities _ potentially 
impacted by the presence or absence 
of a coal mine have been identified in 
this section of the EIS. 
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Environmental Justice concerns are Antelope Mines are handled according 
usually directly associated with to the procedures described in 
impacts on the natural and physical Chapter 2. 


environment, but these impacts are 
likely to be interrelated with social 
and economic impacts as well. Native 
American access to cultural and 
religious sites may fall under the 
umbrella of Environmental Justice 
concerns if the sites are on tribal 
lands or access to a specific location 
has been granted by treaty right. 


Compliance with Executive Order 
12898 concerning Environmental 
Justice was accomplished through 
opportunities for the public to receive 
information on this EIS in 
conjunction with consultation and 
coordination described in Section 1.5 
of this document. This EIS and 
contributing socioeconomic analysis 
provide a consideration of the impacts 
with regard to disproportionately 
adverse impacts on minority and/or 
low-income groups, including Native 
Americans. 


3.19 Hazardous and Solid Waste 


Potential sources of hazardous or 
solid waste on each of the five LBA 
tracts would include spilling, leaking, 
or dumping of hazardous substances, 
petroleum products, and/or solid 
waste associated with mineral, coal, 
oil and/or gas exploration and 
development or agricultural or 
livestock activities. No such 
hazardous or solid wastes are known 
to be present on any of the five LBA 
tracts. Wastes produced by current 
mining activities at the North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle and 
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4.0 ENVIRONMENTAL 
CONSEQUENCES 


This chapter discloses the potential 
environmental consequences that 
may result from implementing the 
Proposed Action or alternatives to the 
action for the NARO North, NARO 
South, Little Thunder, West 
Roundup, and West Antelope LBA’ 
Tracts. The alternatives for each tract 
are described in Chapter 2. The effect 
or impact a consequence will have on 
the quality of the human environment 
is also discussed. For instance, the 
consequence of an action may be to 
greatly increase the number of roads 
in an area. If the number of roads in 
an area is increased, opportunities for 
road-based recreation would be 
increased but the opportunities for 
primitive recreational activities and 
solitude would be _ decreased. 
Evaluation of the impact would 
depend on an individual’s (or a 
group’s) preferred use of that area. 


If an LBA tract is leased to an 
applicant as a maintenance tract 
under one of the action alternatives, 
the permit area for the adjacent mine 
would have to be amended to include 
the new lease area before it could be 
disturbed. Tables 4-i through 4-4 
show the areas to be mined and 
disturbance areas for the existing 
applicant mines (which represent the 
No Action Alternatives), and how the 
mine areas would change under the 
action alternatives for each LBA tract. 
If a tract is leased, the area that 
would have to be added to the 
existing mine permit area would be 
that portion of the LBA tract that lies 


Refer to page xu for a list of abbreviations 
and acronyms used in this document. 


outside the existing permit boundary 
plus an adjacent strip of land that 
would be used for highwall reduction 
after mining and such mine-related 
activities as construction of 
diversions, flood and sediment control 
structures, roads, and stockpiles. 
Portions of the LBA tracts that are 
contiguous to the existing leases will 
be disturbed under the current 
mining plans in order to recover the 
coal in the existing leases. For all five 
of the LBA tracts included in this 
analysis, the environmental 
consequences of implementing either 
the Proposed Action, Alternative 2, or 
Alternative 3 would be similar in 
nature, but in general the action 
alternative that disturbs the smallest 
area of land surface would have the 
least impact. The smallest 
disturbance area for the NARO North 
and South LBA Tracts would occur if 
the Alternative 3 tract configuration 
for the NARO South LBA Tract is 
chosen. (Table 4-1). For the Little 
Thunder and West Roundup LBA 
Tracts, the Proposed Action tract 
configuration would have a smaller 
disturbance area than the other 
action alternatives (Tables 4-2 and 4- 
3). For the West Antelope LBA Tract, 
the Alternative 3 tract configuration 
would have a smaller disturbance 
area than the _ other action 
alternatives (Table 4-4). 


Surface mining and reclamation have 
been ongoing in the eastern PRB for 
over two decades. During this time, 
effective mining and _ reclamation 
technologies have been developed and 
continue to be refined. Mining and 
reclamation operations are regulated 
under SMCRA and Wyoming statutes. 
WDEQ technically reviews all mine 
permit application packages to ensure 
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Table 4-1. Comparison of Existing and Proposed North Antelope/Rochelle 
Complex Disturbance Area and Mining Operations. 
No Action 
Alternative 
(Existing Permit Proposed Alternative Alternative 
Area) Action 2 3 

Additional Lease Area (Acres) --- 4,503.02 5,571.19 3,776.27 
Total Lease Area (Acres) 14,895.50 19,398.52 20,466.69 18,671.77 
Imcrease in Lease Area (Percent) --- 30.2 37.4 25.4 
Estimated Total Disturbance Area 20,410 26,000 26,685 25,273 
(Acres) 
Increase in Estumated Disturbance --- 274 30.7 23.8 
Area (Percent) 
Estimated Recoverablie Coal 904.4 1,411.3 1,518.3 1,339.3 
Remaining as of 1/02 (Million Tons)’ 
Increase in Estimated Recoverable 56.0 67.9 48.1 


Coal as of 1/02 (Percent) 


Notes: ; 


2 


Total Disturbance Area = area to be mined + area disturbed for mine facilities, access roads, 
haul roads, railroad facilities, stockpiles, etc. 

Estimated Recoverable Coal Resources * tons of in-place coal « recovery factor. 

For the NARO North LBA Tract, in-place coal = 323 million tons (Proposed Action), and PRCC's 
estimated recovery factor = 95 percent, based on historic operations. 

For the NARO South LBA Tract, in-place coal = 241 million tons (Proposed Action), and PRCC's 
estimated recovery factor = 83 percent, based largely upon unmineable reserves within railroad 
ROW and unrecoverable coal in partially burned areas. 

For the NARO South LBA Tract, in-place coal = 387 million tons (Alternative 2), and PRCC's 
estimated recovery factor = 79 percent, based largely upon unmincable reserves within railroad 
ROW and unrecoverable coal in partially burned areas. 

For the NARO South LBA Tract, in-place coal = 141.4 milhon tons (Alternative 3), and PRCC's 
estimated recovery factor = 91 percent, based largely upon unrecoverable coal in partially 
burned areas. 


that the mining and reclamation 
plans comply with all state permitting 
requirements and that the proposed 
coal mining operations comply with 
the performance standards of the 
DOl-approved Wyoming program. 
BLM and USFS may attach special 
stipulations to all coal leases 
(Appendix D), and there are a number 
of federal and state permit approvals 
that are required in order to conduct 
surface mining operations (Appendix 
A). The regulations are designed to 
ensure that surface coal mining 
impacts are mitigated. The impact 


assessment that follows considers all 
measures required by federal and 
state regulatory authorities as part of 
the Proposed Action and Alternatives. 
Section 4.1 analyzes the direct and 
indirect impacts that would be 
associated with mining the five LBA 
tracts included in this analysis if they 
are leased under. the respective 
Proposed Actions and alternative tract 
configurations. Section 4.2 presents 
the probable environmental 
consequences of the No Action 
Alternatives (Alternative 1, not 
issuing leases for one or more of the 
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Table 4-2. Comparison of Existing and Proposed Black Thunder Mine 


Disturbance Area and Mining Operations. 


No Action 
Alternative 


(Existing 
Permit 
Area) 


Alternative 2 


Alternative 3 


North Tract South Tract 


Estimated 
Recoverable Coal 


as of 1/02 (Million 


Tons)’ 


Increase in 
Estimated 
Recoverable coal 
as of 1/02 
(Percent) 


920.3 


3,449.32 


16,222.22 


27.0 


23,900 


1,361.3 


48 


5,083.50 


17,856.40 


35.6 


1,473.1 


1,065.49 4,018.01 


17,856.40 


35.6 


1,473.1 


Notes: ' Total Disturbance Area = area to be mined + area disturbed for mine facilities, access 


roads, haul roads, railroad facilities, stockpiles, etc. 
Estimated Recoverable Coal Resources = tons of in-place coal « recovery factor. 


2 


For the Little Thunder LBA Tract, in-place coal = 479.3 million tons (Proposed Action), 
and TBCC's estimated recovery factor = 92 percent, based on unmineable reserves 
within railroad ROW. 
For the Little Thunder LBA Tract, in-place coal = 695.3 million tons (Alternative 2), 
and TBCC's estimated recovery factor = 79.5 percent based primarily on unmineable 
reserves within railroad ROW. 
For the Little Thunder LBA Tract, in-place coal = 155.7 million tons (Alternative 3, 
North Tract), and TBCC’s estimated recovery factor = 71.9 percent based primarily on 
unmineable reserves within railroad ROW. 
For the Little Thunder LBA Tract, in-place coal = 539.6 million tons (Alternative 3, 
South Tract), and TBCC's estimated recovery factor = 81.7 percent based primarily on 
unmineable reserves within railroad ROW. 
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Table 4-3. Comparison of Existing and Proposed North Rochelle Mine 
Disturbance Area and Mining Operations. 


No Action Alternative 2 Alternative 3 
Alternative Pius Lease Plus Lease 
(Existing Proposed Alternative WY-127221 # Alternative WY-127221 

Permit Area) Action 2 Modification 3 Modification 
Additonal Lease --- 1,870.65 2,496.79 2,652.69 2,894.03 3,049.93 
Area (Actes) 
Total Lease Arca 3,443.5 5,314.15 5,940.29 6,096.19 6,337.53 6,493.43 
(Actes) 
Increase mn Lease --- 43 725 770 84.0 886 
Area (Percent) 
Estumated Total 5,288 8.449 8.449 & 449 8,879 8.879 
Disturbance Area 
(Acres)’ 
Increase in --- 5958 598 598 67.9 67.9 
Estumated 
Disturbance Area 
(Percent) 
Estumatec 255 4109 457.1 468 8 5018 513.5 
Recoverable Coal as 
of 1/02 (Milhon 
Tons)‘ 
Increase in --- 61 79 R4 97 101 
Estimated 
Recoverable Coal as 
of 1/02 (Percent) 
Notes: ‘ Total Disturbance Area « area to be mined + area disturbed for mine facilities, access roads, haul roads, 

railroad facilities, stockpiles, etc 
* Estimated Recoverable Coal Resources « tons of in- coal « recovery factor 


For the West Roundup LBA Tract, in-place coal = 173.2 million tons (Proposed Action), 224.6 million tons 
(Alternative 2), 237.6 million tons (Alternative 2 plus Lease WYW-127221 Modification), 274.2 million tons 
{Alternative 3) or 287.2 milhon tons (Alternative 3 plus Lease WYW-127221 Modification) and TCC's 
estimated recovery factor = 90 percent, based on historic operations. 


Table 4-4. Comparison of Existing and Proposed Antelope Mine Disturbance 
Area and Mining Operations. 


No Action 
Alternative 
(Existing Proposed Alternative Alternative 
Permit Area) Action 2 3 
Additional Lease Area (Acres) -+- 3,542.19 3,877.90 2,809.13 
Total Lease Area (Acres) 8,019.20 11,561.39 11,897.10 10,828.33 
Increase in Lease Area (Percent) ++ 442 484 35.0 
Estumated Total Disturbance Area (Acres)' 8,821 12,021 12,321 11,288 
Increase in Estimated Disturbance Area --- 36.3 39.7 28.0 
(Percent) 
Estumated Recoverable Coal Remaining as of 347.3 575.7 601.6 517.7 
1/02 (Million Tons)‘ 
Increase in Estunated Recoverable Coal as of woe 66 73 49 
1/02 (Percent) 
Notes ' Total Disturbance Area = are to be mined + area disturbed for mine facilities, access roads, haul roads, 


railroad facilities, stockpiles, etc 

Estimated Recoverable Coal Resources = tons of mineable coal « recovery factor 

For the West Antelope LBA Tract, in-place coal « 293.9 millon tons, mineable coal 245.6 million tons 
(Proposed Action). For the West Antelope LBA Tract, in-place coal « 321.8 milhon tons, mineable coal - 
273.4 million tons (Alternative 2). For the West Antelope LBA Tract, in-place coal = 202.3 million tons, 
muneable coal = 183.2 millon tons (Alternative 3). ACC's estimated recovery factor = 93 percent after 


eliminating coal that won't be mined beneath Antelope Creek valley 
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tracts). Section 4.3. discusses 
regulatory compliance, mitigation, 
and monitoring in terms of what is 
required by federal and/or state law 
(and is therefore part of the Proposed 
Actions and Alternatives) and any 
additional mitigation and monitoring 
that may be required. Section 4.4 
summarizes the residual effects of the 
Proposed Actions, and Alternatives. 
Section 4.5 discusses the cumulative 
impacts that would occur if all these 
lands were mined when added to 
other past, present, and reasonably 
foreseeable future actions. The 
cumulative impact analysis includes 
a discussion of other projects that are 
in progress, or are proposed in 
Campbell and Converse Counties, 
Wyoming, and that would occur 
independently of leasing the LBA 
tracts. Projects that have proceeded 
beyond preliminary planning phases 
include: 1) construction and 
operation of the Two Elk power plant, 
which has been proposed near the 
Black Thunder Mine; 2) construction 
and operation of the Wygen #1 power 
plant, of which construction has 
began at the Wyodak Mine site; 3) the 
construction and operation of the 
DM&E Railroad line; and 4) the 
ongoing development of CBM 
resources adjacent to and west of the 
area of active mining. Projects that 
are in preliminary planning stages 
include: 1) construction and 
operation of the Two Elk Unit Two 
Power Plant, also proposed adjacent 
to the Black Thunder Mine; 2) 
construction and operation of the 
Middle Bear Power Plant, proposed to 
be located east of the Cordero-Rojo 
Complex; 3) construction and 
operation of the Wygen #2 power 
plant which has been proposed near 
the Wygen #1 power plant et the 


Wyodak Mine site; and 4) 
construction of a power transmission 
line from the Two Elk power plants. 
Section 4.6 analyzes the relationship 
between local short-term uses of 
man’s environment and the 
maintenance and enhancement of 
long-term productivity. Section 4.7 
presents the irreversible and 
irretrievable commitments of 
resources that would occur with 
implementation of the Proposed 
Actions or action alternatives. 


4.1 Direct and Indirect Impacts 
of Action Alternatives 


Impacts can range from beneficial to 
adverse and they can be a primary 
result of an action (direct) or a 
secondary result (indirect). They can 
be permanent, long-term (persisting 
beyond the end of mine life and 
reclamation}, or short-term (persisting 
during mining and reclamation and 
through the time the reclamation 
bond is released). Impacts also vary 
in terms of significance. The basis for 
conclusions regarding significance are 
the criteria set forth by the Council 
on Environmental Quality (40 CFR 
1508.27) and the professional 
judgement of the specialists doing the 
analyses. Impact significance may 
range from negligible to substantial; 
impacts can be significant during 
mining but be reduced to 
insignificance following completion of 
reclamation. 


4.1.1 Topography and Physiography 


Surface coal mining would 
permanently alter the topography of 
each LBA tract that is leased and 
mined. Topsoil would be removed 
from the land and stockpiled or 
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placed directly on recontoured areas. 
Overburden would be blasted and 
stockpiled or directly placed into the 
already mined pit, and coal would be 
removed. The existing topography on 
each LBA tract would be substantially 
changed during mining. Highwalls 
with vertical heights equal to 
overburden, interburden, and coal 
thicknesses would exist in the active 
pits. If necessary, streams would be 
diverted into temporary channels or 
blocked to prevent flooding of the 
pits. 


Typically, a direct permanent impact 
of coal mining and reclamation is 
topographic moderation. After 
reclamation, the restored land 
surfaces are generally gentler, with 
more uniform slopes and restored 
basic drainage networks. The original 
topography in the NARO North, Little 
Thunder, West Roundup and West 
Antelope tracts is relatively flat, with 
average slopes ranging from one to 
three percent. As a result, the 
expected postmining topography on 
these tracts would be similar to the 
premining topography. On the NARO 
South LBA Tract, slopes average 
about five percent. Since the NARO 
South LBA Tract is characterized by 
steeper slopes, the post-mining 
topography on this tract would be 
gentler and more uniform than the 
pre-mining topography. Following 
reclamation, the average surface 
elevation on each LBA tract would be 
lower due to coal removal. The 
removal of the coal would be partially 
offset by the swelling that occurs 
when the overburden and 
interburden are blasted and removed. 
Table 4-S presents the approximate 
postmining surface elevation change 
for each LBA tract as applied for 


under the Proposed Action and action 
alternatives. After the coal is 
removed, the land surface would be 
restored to approximate original 
contour or to a_ configuration 
approved by WDEQ/LQD when the 
mining and reclamation permit for 
the existing mine is revised to include 
the LBA tract. 


Direct adverse impacts resulting from 
topographic moderation include a 
reduction in microhabitats (e.g., 
cutbank slopes) for some wildlife 
species and a reduction in habitat 
diversity, particularly a reduction in 
slope-dependent shrub communities 
and associated habitat. These 
impacts would be greater on the 
tracts characterized by steeper pre- 
mining topography. A potential 
indirect impact may be a long-term 
reduction in big game carrying 
capacity. A direct beneficial impact of 
the lower and flatter terrain would be 
reduced water runoff, which would 
allow increased infiltration and result 
in a minor reduction in peak flows. 
This may help counteract’ the 
potential for increased erosion that 
could occur as a result of higher 
near-surface bulk density of the 
reclaimed soils (Section 4.1.3). It may 
also increase vegetative productivity, 
and potentially accelerate recharge of 
groundwater. 


For each LBA tract, the approximate 
original drainage pattern would be 
restored, and stock ponds and playas 
would be replaced to provide livestock 
and wildlife watering sources. These 
topographic changes would not 
conflict with regional land use, and 
the postmining topography would be 
designed to adequately support 
anticipated land use. 
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Table 4-5. Average Overburden, Interburden, and Coal Thicknesses and Approximate Postmining Surface Elevation 
Changes of the Five LBA Tracts. 


Overburden Interburden Coal Swell Coal Recovery 
LBA Tract and Thickness Thickness Thickness Factor Factor Postmining 
Configuration (ft) (ft) (ft) (percent) (percent) Elevation Change’ 
NARO North 
Proposed Action 307 0 79 15 95 29 ft lower 
NARO South 
Proposed Action 113 61 69 12 95 45 ft lower 
Alternative 2 145 60 70 12 95 42 ft lower 
Alternative 3 99 63 67 12 95 44 ft lower 
Little Thunder 
Proposed Action 260 54 97 16 92 39 ft lower 
Alternative 2 279 46 98 16 92 38 ft lower 
Alternative 3 310 18 96 16 92 36 ft lower 
(North Tact) 
Alternative 3 269 58 98 16 92 38 ft lower 
(South Tract) 
West Roundup 
Proposed Action 318 0 69 16 90 11 ft lower 
Alternative 2 306 0 67 16 90 11 ft lower 
Alternative 3 316 0 67 16 90 10 ft lower 
Lease 233 0 57 16 90 14 ft lower 
WYW-127221 
Modification 
West Antelope 
Proposed Action 138 68 88 22 93 37 ft lower 
Alternative 2 150 67 89 22 93 35 ft lower 
Alternative 3 140 62 81 22 93 31 ft lower 


Notes: ' Reclaimed (postmining) elevation change calculated as: (coal thickness « coal recovery factor) - swell factor « (overburden thickness 
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These impacts are occurring on the 
existing North Antelope/Rochelle 
Complex, Black Thunder, North 
Rochelle, and Antelope Mine coal 
leases as coal is mined and mined- 
out areas are reclaimed. Under the 
Proposed Action, Alternative 2, or 
Alternative 3, the areas that would be 
permanently topographically changed 
would increase as shown in Tables 4- 
1 through 4-4. 


4.1.2 Geology 


The geology from the base of the 
lowest coal seam mined to the land 
surface would be subject to 
permanent change after the coal is 
removed on the LBA tracts under the 
Proposed Actions and action 
alternatives. The subsurface 
characteristics of these lands would 
be radically changed by mining. The 
replaced overburden and interburden 
(backfill) would be a mixture of the 
geologically distinct layers of 
sandstone, siltstone, and shale that 
currently exist. The resulting 
physical characteristics would also be 
significantly altered. 


Drilling and sampling programs are 
conducted on the existing leases by 
all mine operators to identify 
overburden material that may be 
unsuitable for reclamation 
(i.c.,material that is not suitable for 
use in reestablishing vegetation or 
that may affect groundwater quality 
due to high concentrations of certain 
constituents such as selenium or 
adverse pH levels). As part of the 
mine permitting process, each mine 
operator develops a management plan 
to ensure that this unsuitable 
material is not placed in areas where 
it may affect groundwater quality or 


revegetation success. Each mine 
operator also develops backfill 
monitoring plans as part of the mine 
permitting process to evaluate the 
quality of the replaced overburden. 
These plans are in place for the 
existing North Antelope/ Rochelle 
Complex, Black Thunder, North 
Rochelle, and Antelope Mines and 
would be developed for the LBA tracts 
if they are leased. 


NARO North and South LBA Tracts 


Within the NARO North LBA Tract, 
mining would remove an average of 
307 ft of overburden, no interburden, 
and 79 ft of coal on about 2,369 acres 
under the Proposed Action. Within 
the NARO South LBA Tract under the 
Proposed Action and Alternatives 2 
and 3, the coal reserves beneath an 
area of approximately 578 acres were 
burned by spontaneous coal fires in 
the past. Under the Proposed Action 
for the NARO South LBA Tract, 
mining would remove an average of 
113 ft of overburden, 61 ft of 
interburden, and 69 ft of coal on 
about 1,556 acres. Under Alternative 
2, mining would remove an average of 
145 ft of overburden, 60 ft of 
interburden, and 70 ft of coal on 
about 2,624 acres from the NARO 
South LBA Tract. Under Alternative 
3, mining would remove an average of 
99 ft of overburden, 63 ft of 
interburden, and 67 ft of coal on 
about 829 acres from the NARO 
South LBA Tract. Some of the coal 
that is included in the NARO South 
LBA Tract under the Proposed Action 
or Alternative 2 is located within the 
BNSF & UP railroad ROW and would, 
therefore, not be mined because it 
has been determined to be unsuitable 
for mining according to the coal 
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leasing unsuitability criteria (43 CFR 
3461). Table 4-5 presents the 
average overburden, interburden, and 
coal thicknesses for the NARO North 
and South LBA Tracts as applied for 
and Alternatives 2 and 3. Table 4-6 
presents the average overburden, 
interburden and mineable_ coal 
thicknesses for the existing North 
Antelope/ Rochelle Complex permit 
area. 


The replaced overburden and 
interburden would be a relatively 
homogeneous (compared to the 
premining layered overburden and 
interburden) and partly recompacted 
mixture averaging about 357 ft in 
thickness in the NARO North LBA 
Tract under the Proposed Action. The 
backfill in the NARO South LBA Tract 
would average about 198 ft in 
thickness under the Proposed Action, 
about 233 ft in thickness under 
Alternative 2, and about 185 ft in 
thickness under Alternative 3. A total 
of approximately 506.9 million 
additional tons of coal would be 
recovered from both tracts under the 
Proposed Action, compared to an 
estimated 613.9 million tons under 


Alternative 2, or an estimated 434.9 
million tons under Alternative 3. 


Little Thunder LBA Tract 


Within the Little Thunder LBA Tract, 
there is an average of 260 ft of 
overburden, 54 ft of interburden, and 
97 ft of coal on about 3,449 acres 
under the Proposed Action. There is 
an average of 279 ft of overburden, 46 
ft of interburden, and 98 ft of coal on 
about 5,084 acres included in the 
Little Thunder LBA Tract Alternative 
2 tract configuration. Under 
Alternative 3 for the Little Thunder 
LBA Tract, there is an average of 310 
ft of overburden, 18 ft of interburden, 
and 96 ft of coal on about 1,065 acres 
included in the north tract, and an 
average of 269 ft of overburden, 58 ft 
of interburden, and 98 ft of coal on 
about 4,018 acres included in the 
south tract. Some of the coal that is 
included in the Littl Thunder LBA 
Tract under the Proposed Action or 
Alternatives 2 or 3 is located within 
the BNSF & UP railroad or Wyoming 
Highway 450 ROWs and would, 
therefore, not be mined because it 
has been determined to be unsuitable 


Table 4-6. Average Overburden, Interburden, and Coal Thicknesses for the 
Applicant Mines’ Existing Permit Areas. 


Average Average Average 

Overburden = Interburden Total Mineable 

Thickness Thickness Coal Thickness 
Applicant Mine (ft) (ft) (ft) 
North Antelope / Rochelle Complex 205 0 67 
Black Thunder 204 li 74 
North Rochelle 210 0 60 
Antelope 135 62 sf 
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for mining according to the coal 
leasing unsuitability criteria (43 CFR 
3461). Therefore, the area of coal 
removal under the Proposed Action 
and Alternatives 2 and 3 would 
actually be somewhat smaller than 
the acreages shown above. Table 4-5 
presents the average overburden, 
interburden and coal thicknesses for 
the Littl Thunder LBA Tract as 
applied for and Alternatives 2 and 3. 
Table 4-6 presents the average 
overburden, interburden and 
mineable coal thicknesses for the 
existing Black Thunder Mine permit 
area. 


The replaced overburden and 
interburden would be a relatively 
homogeneous (compared tothe 
premining layered overburden and 
interburden) and partly recompacted 
mixture averaging about 372 ft in 
thickness under the Proposed Action, 
and about 385 ft in thickness under 
Alternative 2. Under Alternative 3, 
the replaced overburden would 
average about 388 ft in thickness in 
the North tract and about 387 ft in 
thickness in the South tract. 
Approximately 440 million additional 
tons of coal would be recovered under 
the Proposed Action, compared to 553 
million tons under Alternatives 2 and 
3 (111.9 million tons in the North 
tract and 441.1 million tons in the 
South tract). 


West Roundup LBA Tract 


Within the West Roundup LBA Tract, 
mining would remove an average of 
318 ft of overburden, no interburden, 
and 69 ft of coal on about 1,871 acres 
under the Proposed Action. Mining 
would remove an average of 306 ft of 
overburden, no interburden, and 67 ft 


of coal on about 2,497 acres under 
the Alternative 2 tract configuration. 
Mining would remove an average of 
316 ft of overburden, no interburden, 
and 67 ft of coal on about 2,894 acres 
under the Alternative 3 tract 
configuration. Mining would also 
remove an average of 233 ft of 
overburden, no interburden, and 57 ft 
of coal on about 156 acres of 
additional lands that would be 
included in the LBA Tract if federal 
coal lease WYW-127221 is not 
modified as is currently proposed. 
These acreage figures represent the 
estimated area of actual coal removal 
under the Proposed Action, 
Alternatives 2 and 3, and the 
proposed lease WYW-127221 
modification area. Table 4-5 presents 
the average overburden, interburden 
and coal thicknesses for the West 
Roundup LBA Tract as applied for, 
Alternatives 2 and 3, and lease WYW- 
127221 modification area. Table 4-6 
presents the average overburden, 
interburden and coal thicknesses for 
the existing North Rochelle Mine 
permit area. 


The replaced overburden and 
interburden would be a relatively 
homogeneous (compared to the 
premining layered overburden and 
interburden) and partly recompacted 
mixture averaging about 376 ft in 
thickness under the Proposed Action, 
about 362 ft in thickness under 
Alternative 2, about 373 ft in 
thickness under Alternative 3, and 
about 276 ft in thickness on the lease 
WYW-127221 modification § area. 
Approximately 155.9 million 
additional tons of coal would be 
recovered under the Proposed Action, 
compared to 202.1 million tons under 
Alternative 2, 246.8 million tons 
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under Alternative 3, and 11.7 million 
tons from the lease WYW-127221 


West Antelope LBA Tract 


Within the West Antelope LBA Tract, 
mining would remove an average of 
138 ft of overburden, 68 ft of 
interburden, and 88 ft of coal on 
about 2,755 acres under the 
Proposed Action. Mining would 
remove an average of 150 ft of 
overburden, 67 ft of interburden, and 
89 ft of coal on about 3,091 acres 
under the Alternative 2. tract 
configuration. Mining would remove 
an average of 140 ft of overburden, 62 
ft of interburden, and 81 ft of coal on 
about 2,022 acres under the 
Alternative 3 tract configuration. 
These acreage figures represent the 
estimated area of actual coal removal 
under the Proposed Action and 
Alternatives 2 and 3. Table 4-5 
presents the average overburden, 
interburden and coal thicknesses for 
the West Antelope LBA Tract as 
applied for and Alternatives 2 and 3. 
Table 4-6 presents the average 
overburden, interburden and coal 
thicknesses for the existing Antelope 
Mine permit area. 


The replaced overburden and 
interburden would be a relatively 
homogeneous (compared to. the 
premining iayered overburden and 
interburden) and partly recompacted 
mixture averaging about 257 ft in 
thickness under the Proposed Action, 
about 271 ft in thickness under 
Alternative 2, and about 252 ft in 
thickness under Alternative 3. 
Approximately 228.4 million 
additional tons of coal would be 
recovered under the Proposed Action, 
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compared to 254.3 million tons under 
Alternative 2 and 170.4 miluon tons 
under Alternative 3. 


4.1.2.1 Mineral Resources 


During mining, other mincrais 
present on cach of the LBA tracts 
could not be developed. Some of 
these mincrals could, however, be 
oil and gas wells would have to be 
plugged during mining, but could be 
re-completed after mining if the 
remaining reserves economically 
justify the expense of the _ re- 
completion. All oi and gas 
production equipment would have to 
be removed to a level below the coal. 
The reservoir which these wells 
produce from would not be disturbed 
by removal of the coal. The oil and 
gas lessee could re-complete or re- 
drill wells to recover remaining oil 
and gas resources from any subcoal 
oil and gas reservoirs following 
mining. This would only occur if they 
believe that the value of the 
remaining reserves would justify the 
expense of reestablishing production. 
Section 3.3 includes a discussion on 
the oil and gas fields in the General 
Analysis Area and the LBA tracts that 
overlie them, as well as discussions 
on the currently producing wells and 
their associated facilities specific to 
each of the LBA tracts and associated 
action alternatives. 


CBM resources that are not recovered 
prior to mining would be irretrievably 
lost when the coal is removed. As 
discussed in Sections 3.3 and 3.11, 
CBM wells are being drilled on and/or 
near cach of the LBA tracts in the 
General Analysis Area. The Little 


Thunder LBA Tract is currently the 
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only LBA tract with producing CBM 
wells within the General Analysis 
Area. The NARO North, West 
Roundup and West Antelope LBA 
Tracts include CBM wells in various 
stages of development (e-g., 
permitting, drilling, etc.) which were 
not producing when this document 
was prepared. Since there is a very 
limited production history from wells 
within the General Analysis Area, 
there is limited data available to 
estimate well life for existing or future 
CBM wells. 


For the purposes of this draft EIS, the 
BLM WSO-RMG reviewed the existing 
CBM resource and »roduction data in 
the General Analysis Area. _ All 
productive CBM wells within the ten- 
township area which covers the 
General Analysis Area were reviewed 
to determine whether decline curve 
analysis could be used to forecast 
reserves or evaluate well economics. 
None of the wells had sufficient 
production to yield decline curves 
that could be accepted with 
confidence for forecasting purposes. 
These analyses did indicate that CBM 
reserves are probably limited in the 
General Analysis Area, suggesting 
that shorter well lives might be 
expected. Provisional decline curves 
which were prepared for several wells 
with the lengthiest production 
histories suggest that well life periods 
for wells located on or near the LBA 
lands might be on the order of one to 
five years. 


Since none of the wells in the General 
Analysis Area had _ sufficient 
production histories to yield decline 
curves that could be accepted with 
confidence for forecasting purposes, 
WSO-RMG~ evaluated CBM 


resources/reserves using volumetric 
methods: the estimated gas-in-place 
(in scf/ton) within each proposed LBA 
tract was multiplied by the reported 
number of tons of coal within the 
subject tract to obtain an in-place 
resource volume. 


Detailed CBM resource analyses have 
been prepared by the WSO-RMG in 
support of coal leasing actions and 
other program activities in the 
General Analysis Area and at other 
localities in the PRB mining area. 
Coal seam gas-in-place is dependent 
on a number of factors, including coal 
rank, coal lithology, and particularly 
for the purposes of these analyses, 
methane adsorptive capacity of the 
coals, which is controlled by 
hydrostatic pressure within the coal 
seam. Methane adsorption analyses 
describe the volume of methane that 
can be adsorbed by a specific sample 
of coal across a varying range. This 
pressure/ volume relationship can be 
represented by an equation and curve 
known as an adsorption isotherm. 
Although gas content can vary widely 
from sample to sample depending 
upon other properties of the coal, the 
adsorption data provide a means of 
predicting coal bed methane 
adsorptive capacity based on 
pressure. 


WSO-RMG has developed preliminary 
CBM reservoir models based on these 
principles to estimate CBM gas 
content and in-place resources in the 
mining areas and elsewhere in the 
PRB. These analyses use publicly 
available methane adsorption data 
collected cooperatively by the WSO- 
RMG and the U.S. Geological Survey, 
coal geology from publicly-available 
coal drill holes, and hydrologic data 
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from groundwater monitoring wells 
that are reported by GAGMO. This 
model can be used to calculate and 
map hydrostatic pressure within the 
coal seams based on the annual 
reported water levels. The data and 
model were used to calculate and 
map an estimated coal gas content (in 
scf/ton) across the General Analysis 
Area in 1982, prior to extensive 
mining, and subsequently in 2000 
(the latest year for which data are 
available). An average gas content for 
each proposed LBA tract can be 
estimated from the maps (year 2000) 
of estimated gas content. An 
evaluation of CBM gas-in-place was 
prepared using the coal reserves (in 
tons) reported in each LBA 
application and the estimated coal 
gas content (in scf/ton) for each LBA 
tract as visually estimated from the 
2000 gas content map. The results of 
this evaluation are shown in the 
following tract discussions. 


Implicit in the analysis conducted by 
WSO-RMG is the observation that 
coal mining and _= mine-related 
dewatering affects CBM resources 
and development potential. As 
described, water production from the 
coal seams is required to reduce 
hydrostatic pressure in the coal 
seams so that methane can desorb 
from the coals for production. Mine- 
related dewatering of the coal seams 
has the same effect of reducing 
hydrostatic pressure and methane 
desorption. The preliminary CBM 
reservoir models indicate that 
depletion of the hydrostatic pressures 
and methane resources has occurred 
adjacent to mining areas since not 
long after mining began. Based on 
the methane adsorption/pressure 
analyses, the preliminary model 


shows that as much as 60 percent of 
the original in-place CBM resources 
in the LBA areas may have been 
depleted since 1982. This effect will 
be enhanced as mining proceeds 
toward the LBA tracts and will 
continue whether or not they are 
leased and mined. The _ short 
productive life inferred for CBM wells 
in the LBA areas suggests that wells 
which are completed early could 
recover substantial portions of the 
remaining reserves prior to any 
mining within the LBA tracts. 


NARO No th L 


CBM is not currently being produced 
on the NARO North and NARO South 
LBA Tracts as proposed or on lands 
added under Alternative 2. Under the 
Proposed Action, there would 
potentially be 29 and 26 CBM well 
locations on the NARO North and 
NARO South LBA Tracts, respectively, 
if all the 80-acre spacing units within 
the tract were drilled. There would be 
13 more potential CBM well sites on 
lands added by Alternative 2, while 
Alternative 3 would remove from the 
NARO South tract nine potential well 
sites. As of September 2001, Peabody 
Natural Gas, LLC had drilled two 
CBM wells on a private oil and gas 
lease within the NARO North LBA 
Tract as it is configured under the 
Proposed Action. These two wells are 
not currently producing. No CBM 
wells have been drilled on the NARO 
South LBA Tract. 


WSO-RMG estimates that the average 
gas content in the NARO North LBA 
Tract is seven scf{/ton. Based on that 
estimate, the recoverable CBM 
resource in the NARO North LBA 
Tract would be approximately 2.261 
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billion cubic feet under the Proposed 
Action. For the NARO South LBA 
Tract, WSO-RMG estimates that the 
average gas content is four scf/ton, 
and the estimated recoverable CBM 
resource is 0.964 billion cubic feet. 


CBM will be produced by the existing 
CBM wells and other wells, if more 
are drilled, during the time it takes to 
lease and permit the LBA tracts and, 
on a case-by-case basis, until mining 
activity approaches each well. As 
indicated above, BLM’s analysis 
suggests that substantial portions of 
these remaining reserves could be 
produced prior to initiation of mining 
activity on the NARO North and 
NARO South LBA Tracts under the 
Proposed Actions or Alternatives 2 or 
3. CBM reserves that are not 
recovered prior to mining would be 
lost. This arrangement, which is 
dependent on cooperation between 
the oil and gas lessees and the coal 
lessees, allows for optimizing recovery 
of both resources. 


Little Thunder LBA Tract 


CBM is currently being produced on 
the Littl Thunder LBA Tract as 
proposed and the area added under 
Alternative 2. As discussed in 
Section 3.11,32 CBM wells have been 
completed for production within the 
lands encompassed by the Little 
Thunder LBA Tract, and most of the 
available 80-acre spacing units within 
the tract as proposed have been 
drilled. Review of WOGCC records on 
June 30, 2002 indicates that all but 
five of these wells have had some 
production. 


WSO-RMG estimates that the average 
gas content in the Little Thunder LBA 


Tract is 14 scf/ton. Based on that 
estimate, the current recoverable 
CBM resource in the Little Thunder 
LBA Tract would be approximately 
6.7 billion cubic feet. 


CBM will be produced by the existing 
CBM wells and other wells, if more 
are drilled, during the time it takes to 
lease and permit the LBA tract and, 
on a case-by-case basis, until mining 
activity approaches each well. As 
indicated above, BLM’s analysis 
suggests that substantial portions of 
these remaining reserves could be 
produced prior to initiation of mining 
activity on the Little Thunder LBA 
Tract under the Proposed Action or 
Alternatives 2 or 3. CBM reserves 
that are not recovered prior to mining 
would be lost. This arrangement, 
which is dependent on cooperation 
between the oil and gas lessees and 
the coal lessees, allows for optimizing 
recovery of both resources. 


West Roundup LBA Tract 


CBM is not currently being produced 
on the West Roundup LBA Tract as 
proposed or on the lands added 
under Alternatives 2 and 3 and by 
lease WYW-127221 modification. 
Under the Proposed Action, there 
would potentially be 28 well locations 
on the West Roundup LBA Tract if all 
the 80-acre spacing units within the 
tract were drilled. There would be 
nine more potential well sites on 
lands added by Alternative 2, and 14 
more potential well sites on lands 
added by Alternative 3. As of 
September 2001, Independent 
Production Co., Ine. had _ four 
approved CBM well permits to drill on 
a private oil and gas lease within the 
West Roundup LBA Tract as it ts 
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configured under the Proposed 
Action. 


WSO-RMG estimates that the average 
gas content in the West Roundup 
LBA Tract is nine scf/ton. Based on 
that estimate, the current recoverable 
CBM resource in the West Roundup 
LBA Tract would be approximately 
1.558 billion cubic feet. 


CBM will be produced if wells are 
completed during the time it takes to 
lease and permit the LBA tract and, 
on a case-by-case basis, until mining 
activity approaches each well. As 
indicated above, BLM’s analysis 
suggests that substantial portions of 
these remaining reserves could be 
produced prior to initiation of mining 
activity on the West Roundup LBA 
Tract under the Proposed Action or 
Alternatives 2 or 3. CBM reserves 
that are not recovered prior to mining 
would be lost. This arrangement, 
which is dependent on cooperation 
between the oil and gas lessees and 
the coal lessees, allows for optimizing 
recovery of both resources. 


West Antelope LBA Tract 


CBM is not currently being produced 
on the West Antelope LBA Tract as 
proposed or on the area added by 
Alternative 2. Under the Proposed 
Action, there would potentially be 47 
well locations on the West Antelope 
LBA Tract if all the 80-acre spacing 
units within the tract were drilled. 
There would be four more potential 
well sites on lands added by 
Alternative 2, while Alternative 3 
would remove from the West Antelope 
tract nine potential well sites. 


WSO-RMG estimates that the average 
gas content in the West Antelope 
LBA Tract is nine scf{/ton. Based on 
that estimate, the current recoverable 
CBM resource in the West Antelope 
LBA Tract would be approximately 
2.645 billion cubic feet. 


CBM will be produced if wells are 
completed during the time it takes to 
lease and permit the LBA tract and, 
on a case-by-case basis, until mining 
activity approaches each well. As 
indicated above, BLM’s analysis 
suggests that substantial portions of 
these remaining reserves could be 
produced prior to initiation of mining 
activity on the West Antelope LBA 
Tract under the Proposed Action or 
Alternatives 2 or 3. CBM reserves 
that are not recovered prior to mining 
would be lost. This arrangement, 
which is dependent on cooperation 
between the oil and gas lessees and 
the coal lessees, allows for optimizing 
recovery of both resources. 


4.1.3 Soils 


Removal and replacement of soil 
resources during mining and 
reclamation would cause changes in 
soil resources. In general, soil 
chemistry and _ soil nutrient 
distribution would be more uniform, 
and average topsoil quality would be 
improved in reclaimed areas on the 
five LBA tracts because soil material 
that is not suitable to support plant 
growth would not be salvaged for use 
in reclamation. This would result in 
more uniform vegetative productivity 
on the reclaimed land. On each LBA 
tract, the replaced topsoil would 
support a stable and productive 
vegetation community adequate in 
quality and quantity to support the 
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planned postmining land _ uses 
(wildlife habitat and rangeland). 
There would be an increase in the 
near-surface bulk density of the 
reclaimed soil resources on each LBA 
tract. As a result, the average soil 
infiltration rates would generally 
decrease, which would increase the 
potential for runoff and soil erosion. 
Topographic moderation following 
reclamation would potentially 
decrease runoff, which would tend to 
offset the effects of decreased soil 
infiltration capacity. The change in 
soil infiltration rates wouid not be 
permanent because revegetation and 
natural weathering action would form 
a new soil structure in the reclaimed 
soils, and infiltration rates would 
gradually return to premining levels. 


Direct biological impacts to reclaimed 
soil resources on each LBA tract 
considered in this EIS would include 
a short-term reduction in soil organic 
matter, microbial populations, seeds, 
bulbs, rhizomes, and live plant parts 
for soil resources that are stockpiled 
before placement. 


Each mine would build sediment 
control structures as needed to trap 
eroded soil. Revegetation would 
reduce wind erosion, and soil or 
overburden materials containing 
potentially harmful chemical 
constituents (such as_ selenium) 
would be specially handled. These 
measures are required by state 
reguiations and are _ therefore 
considered part of the Proposed 
Action and action alternatives. The 
previous discussion describes the 
impacts to soil resources. that 
generally occur as a result of surface 
mining and reclamation. The 
following discussion is a description 


of potential impacts to soil resources 
on each LBA tract following 
reclamation under the Proposed 
Action or Alternatives 2 or 3. 


NARO North and South LBA Tracts 


Under the currently approved mining 
and reclamation plan, approximately 
20,410 acres of soil resources will be 
disturbed in order to mine the coal in 
the existing leases at the North 
Antelope / Rochelle Complex (Table 4- 
1). If the NARO North and South LBA 
Tracts are leased, disturbance related 
to coal mining would directly affect an 
additional 5,590 acres of soil 
resources under the two Proposed 
Actions, or 6,275 acres under 
Alternative 2, or 4,863 acres under 
Alternative 3. Average topsoil 
thickness would be 20 to 39 inches 
across the entire reclaimed surface on 
both tracts. The types and quantities 
of soils that are present on the NARO 
North and NARO South LBA Tracts 
under the Proposed Action and 
Alternatives 2 and 3 are similar to 
soils currently being salvaged and 
utilized for reclamation on the 
existing North Antelope/Rochelle 
Complex coal leases. 


Little Thunder LBA Tract 


Under the currently approved mining 
and reclamation plan, approximately 
18,476 acres of soil resources will be 
disturbed in order to mine the coal in 
the existing leases at the Black 
Thunder Mine (Table 4-2). If the 
Littlhe Thunder LBA Tract is leased, 
disturbance related to coal mining 
would directly affect an additional 
5,424 acres of soil resources on and 
adjacent to the tract under the 
Proposed Action, or 6,577 acres 
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under Alternative 2. Under 
Alternative 3, the total additional 
disturbance area would also equal 
6,577 acres (1,382 acres would be 
disturbed to mine the North tract and 
5,195 acres would be disturbed to 
mine the South tract). Average 
topsoil thickness would be about 18 
inches across the entire reclaimed 
surface. The types of soils and the 
quantities of the soil resource 
included in the Little Thunder LBA 
Tract under the _ alternatives 
considered in this EIS are similar to 
the soils on the existing coal leases at 
the Black Thunder Mine. 


West Roundup LBA Tract 


Under the currently approved mining 
and reclamation plan, approximately 
5,288 acres of soil resources will be 
disturbed in order to mine the coal in 
the existing leases at the North 
Rochelle Mine (Table 4-3). If the West 
Roundup LBA Tract is_ leased, 
disturbance related to coal mining 
would directly affect an additional 
3,161 acres of soil resources under 
the Proposed Action, 3,161 acres 
under Alternative 2, 3,161 acres 
under Alternative 2 plus lease WYW- 
127221 modification, or 
approximately 3,591 acres under 
Alternative 3 with or without the lease 
WYW-127221 modification. Average 
topsoil thickness would be about 38 
inches across the entire reclaimed 
surface. The types of soils and the 
quantities of the soil resource 
included in the West Roundup LBA 
Tract under the alternatives 
considered in this EIS are similar to 
the soils on the existing coal leases at 
the North Rochelle Mine. 


West Antelope LBA Tract 


Under the currently approved mining 
and reclamation plan, approximately 
8,821 acres of soil resources will be 
disturbed in order to mine the coal in 
the existing leases at the Antelope 
Mine (Table 4-4). If the West Antelope 
LBA Tract is leased, disturbance 
related to coal mining would directly 
affect an additional 3,200 acres of soil 
resources on and adjacent to the LBA 
tract under the Proposed Action, 
3,500 acres under Alternative 2, or 
2,467 acres under Alternative 3. 
Average topsoil thickness would be 
about 19 inches across the entire 
reclaimed surface. The types of soils 
and the quantities of the soil resource 
included in the West Antelope LBA 
Tract under the alternatives 
considered in this EIS are similar to 
the soils on the existing leases at the 
Antelope Mine. 


4.1.4 Air Ouali 
4.1.4.1 General Information 


This section describes the impacts on 
air quality in the General Analysis 
Area. Specifically, this section deals 
with how the air quality impacts of 
mining the LBA tracts would be 
expected to differ from air quality 
impacts related to current mining 
operations in this area. For the 
purpose of impact § assessment, 
mining the LBA tracts is considered 
to be a logical consequence of leasing 
the tracts. Thus, it is actually the 
impacts of mining on ambient air 
quality that are being assessed. The 
impacts of mining the LBA tracts, in 
conjunction with other activities, on 
air quality in the area are addressed 
in Section 4.5.4. 
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As discussed in Section 3.5, a 
Wyoming air permit application is 
required to demonstrate that BACT is 
utilized to control emissions and that 
the proposed activities will not cause 
or significantly contribute to an 
exceedance of the ambient air quality 
standards. The demonstration of 
compliance is typically made with 
emission inventories and dispersion 
modeling. Impacts to air quality from 
mining the LBA tracts included in 
this analysis can be inferred from the 
impact demonstrations for currently 
permitted mining in the vicinity. 
Impacts would primarily result from 
emissions of particulates and NO,,. 
As discussed in Section 3.5.3, there 
are numerous activities in and 
around the LBA tracts that produce 
particulates and NO,. 


Particulates include solid particles 
and liquid droplets that can be 
suspended in air. Section 3.5.4 
describes historical regional and site- 
specific particulate levels. 
Particulates, especially fine particles, 
have been linked to numerous 
respiratory-related illnesses and can 
adversely affect individuals with pre- 
existing heart or lung disease. They 
are also a major cause of visibility 
impairment in many parts of the 
United States. While individual 
particles cannot be seen with the 
naked eye, collectively they can 
appear as black soot, dust clouds, or 
gray hazes. Impacts to. the 
particulate annual ambient air 
quality standard are discussed 
separately for each LBA tract in the 
following sections. 


NO, is a_ product of incomplete 
combustion at sources such as 
gasoline and diesel burning engines 


or from mine blasting activities. 
Gaseous NO, is_ reddish-brown, 
heavier than air and has a pungent 
odor. It is highly reactive and 
combines with water to form nitric 
acid and nitric oxide. “Nitrogen 
dioxide gas may cause significant 
toxicity because of its ability to form 
nitric acid with water in the eye, lung, 
mucous membranes, and skin” (EPA 
2001). Acute exposure may cause 
death by damaging the pulmonary 
system. “Chronic or repeated 
exposure to lower concentrations of 
NO, may exacerbate pre-existing 
respiratory conditions, or increase the 
incidence of respiratory infections” 
(EPA 2001). Impacts to the NO, 
annual ambient air quality standard 
are discussed separately for each LBA 
tract in the following sections. 


There is no NAAQS for NO, for 
periods shorter than one _ year. 
Concern that there may be a health 
risk associated with short-term 
exposure to NO, from blasting 
emissions prompted a_= study 
conducted in August 1999 and 
completed in April 2000 by the WMA 
with participation from _ the 
WDEQ/LOQD and WDEQ/AQD. 


The study involved collection of 15- 
minute average NO, concentrations in 
areas accessible to the public near 
PRB coal mining operations. It was 
designed to help evaluate possible 
exposure of the public to NO, 
emissions resulting from blasting 
activity at surface coal mines. Six 
monitor locations were selected 
“...based on their proximity to mining 
activity and accessibility to the 
public. Roads adjacent to mining 
activity were felt to be areas where 
the public exposure would most likely 
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occur. Locations were also chosen 
based on dominant wind direction, 
and to represent areas having the 
greatest chance of being impacted by 
several mining operations” (WMA 
2000). 


The report presents ambient NO, 
concentrations in the vicinity of the 
mines, associated blasting 
information, meteorological data as 
well as why certain decisions were 
made in the design of the study. A 
brief summary of the findings 
follows. 


¢ Approximately 95 percent of 
the valid data points were 
readings of O ppm (0 yug/m’) 
NO,. 


¢ The maximum _ 15-minute 
average valid values observed 
for each of the six monitors 
ranged from 0 to 1.65 ppm (0- 
3,102 pg/m’) NO,,. 


¢ Where readings greater than 0 
ppm did occur there was a 
strong correlation between NO, 
readings and _ temperatures. 
This correlation indicates that 
the NO, readings may have 
been inflated due_ to 
temperature considerations. 


NIOSH, OSHA, and EPA short-term 
exposure criteria help put these 
numbers into perspective. NIOSH’s 
recommended Immediately 
Dangerous to Life and Health level is 
20 ppm (37,600 yg/m’). OSHA's 
Short-Term Exposure Limit, a 15- 
minute time-weighted average, is five 
ppm (9,400 we/m’). The EPA 
Significant Harm Level, a one-hour 
average, is two ppm (3,760 yg/m) 


However, according to EPA “~...the 
exact concentrations at which NO, 
will cause various health effects 
cannot be predicted with complete 
accuracy because the effects are a 
function of air concentration and time 
of exposure, and precise 
measurements have not been made in 
association with human toxicity. The 
information that is available from 
human exposures also suggests that 
there is some variation in individual 
response” (EPA 2001). 


In conclusion: 
¢ NO, is being actively monitored 
in the PRB and reported for 
compliance with the NAAQS 
annual standard; 


¢ Monitored NO, levels are below 
the NAAQS annual standard; 
and 


¢ Short-term NO, monitoring in 
areas of public exposure show 
levels below NIOSH, OSHA, and 
EPA's” short-term exposure 
criteria. 


There are no state or federal rules 
that state the public or employees 
must stay back a certain distance 
from mine blasting operations in 
order to limit their exposure to NO,,. 
Pursuant to an order by the WDEQ, a 
study was developed to assist the 
WDEQ establish a_ safe setback 
distance from blasting operations at 
PRB mines. The study, co-sponsored 
by all of the coal mining companies in 
the PRB, was overseen and compiled 
by McVehil-Monnett Associates, Inc. 
of Englewood, Colorado. The analysis 
was released in July 2002 and it was 
based on the results of 76 mine blasts 
fully measured by TBCC at the Black 
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Thunder Mine over a 14-month 
period of time. A formula was 
developed to calculate safe setback 
distances for varying amounts of 
explosives, wind speeds, and type of 
blast (coal, overburden conventional, 
or overburden cast). According to the 
study, a minimum setback distance 
of 750 feet (coal) to 1,000 feet 
(overburden) will protect the public 
from exposure to NO, (The Sheridan 
Press 2002). 


This analysis also included a 
toxicological study by Dr. Edward 
Faeder, consultant to TBCC on 
human health impacts from short- 
term exposure to NO,. In reviewing 
this study, EPA expressed significant 
concern with this report (EPA 2002b). 
According to EPA’s review, Dr. 
Faeder’s report recommends that a 
10-minute exposure to a level of five 
ppm would be “protective of even 
sensitive subsets of the normal 
population if the exposure frequence 
is one to three times a year,” while 
EPA’s professional judgment is that 
“if a concentration of 0.5 ppm were 
not exceeded, healthy persons would 
not experience adverse health effects 
and the most sensitive persons would 
probably not experience adverse 
health effects from NO,”. The 
Wyoming Environmental Quality 
Council has recently been considering 
the issue of safe setback distances 
from blasting operations at surface 
coal mines (Casper Star Tribune, 
October 23, 2002). 


As discussed in Section 3.5.7, PSD is 
not an issue to coal mining. However, 
BLM evaluates such issues for 
leasing. Regional air quality impacts 
for this EIS are evaluated under 
cumulative impacts (Section 4.5.4) 


4.1.4.2 NARO North and South LBA 
Tracts 


Air Quality Impacts from Currently 
Permitted Operations 


WDEQ/AQD issued air quality permit 
MD-657 for the North 
Antelope/Rochelle Complex on 
August 14, 2001. This air quality 
permit reflects analyses based on a 
maximum coal production of 105 
mmtpy. Material movement utilizes 
draglines, shovels, and trucks in 
overburden, and shovels, trucks, and 
conveyors in coal. 


Particulate emission inventories for 
the mining activities at North 
Antelope/Rochelle Complex were 
prepared for all years in the currently 
anticipated life of the mine. Two 
years, 2001 and 2006, were then 
selected for worst-case dispersion 
modeling of PM,,. Dispersion 
modeling was performed for projected 
mining at North Antelope/ Rochelle 
Complex using the FDM for area and 
line sources and the ISCLT3 Model for 
point sources. In accordance with 
WDEQ policy for modeling coal 
mining impacts, a PM,, concentration 
of 15 ue/m’ was added to all modeled 
emissions to account for background 
fugitive dust. The resulting 
particulate levels were then compared 
to the average annual PM,, standard 
of 50 yg/m’* to determine compliance 
with the annual NAAQS. This 
constitutes a demonstration of 
compliance with the “long-term” or 
annual NAAQS. 


Long-term modeling indicated the 
currently projected mine activities 
would be in compliance with the 
annual PM, ambient air standard for 
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the currently anticipated life of the 
mine, at the proposed production 
rates. The highest PM,, level modeled 
in 2001 was 38.53 yg/m’*. In that 
year, the annual coal tonnage level 
was only 77 million tons but the pits 
were all in close proximity and close 
to the northern ambient air 
boundary. In 2006 the annual coal 
production was the maximum 
permitted production level of 105 
million tons. This year showed the 
highest pariixulate level in the 
emission inventory. The dispersion 
model showed a maximum 
concentration of 49.94 yg/m’ for 
2006. The locations of the maximum- 
modeled PM,, concentrations are 
shown on Figures 4-1 and 4-2. 


In Wyoming, monitoring results have 
been used in licu of short-term (24- 
hour) modeling for assessing short- 
term coal mining-related impacts in 
the PRB. WDEQ has chosen this 
procedure in accordance with an 
agreement between EPA and the 
State. That agreement recognizes 
that appropriate models do not exist 
to accurately predict 24-hour 
impacts. 


The validity of using this permit 
analysis for predicting impacts from 
the LBA tracts can be established by 
a comparison with current conditions 
at the mine. There have been no 
exceedances of the PM,, 24-hour 
NAAQS at North Antelope/ Rochelle 
Complex through 2001. It is unlikely 
that North § Antelope/Rochelle 
Complex has had a large contribution 
(> one we/m’) to the recent 
exceedances experienced at other 
mines. They are complying with the 
increased monitoring frequency and 
cooperating with WDEQ/AQD to try 


to determine the causes of PM,, 24- 
hour exceedances at other locations. 
BACT measures being utilized to 
control particulate emissions at North 
Antelope/Rochelle Complex are 
described in Section 3.5 of this 
document. 


As discussed in Section 3.5, NO, is 
produced by some of the emission- 
producing activities in the vicinity of 
the LBA tracts. North 
Antelope/ Rochelle Complex was not 
required to conduct NO, dispersion 
modeling in their most recent permit. 
This is because WDEQ determined in 
1997 that NO, levels in the PRB do 
not threaten the ambient air 
standard. However, North 
Antelope/Rochelle Complex is 
participating in the regional NO, 
monitoring network. NO, monitoring 
results through 1996 are shown on 
Table 3-3 and the 2001 monitoring 
results are given in Table 3-4. 
Monitoring results for 1997 through 
2001 are available through 
WDEQ/AQD. The agency is relying 
on those monitoring data and 
emicsion inventories in permit 
applications to demonstrate 
compliance with the annual NO, 
ambient air standard (Table 3-1). 


Section 4.1.4.1 provides a discussion 
of short-term NO, concentrations in 
areas of public exposure. There is no 
NAAQS that regulates short-term NO, 
levels. There have been no reported 
events of public exposure to NO, from 
blasting activities at the North 
Antelope / Rochelle Complex through 
2001 The mine has, however, 
emploved measures to control/limit 
public exposure to intermittent, 
short-term (blasting) releases as 
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discussed im Section 3.5 of this 
document. 


Air Quality Impacts from Proposed 
Action and Alternatives 


The impacts to air quality from 
mining the NARO North and South 
LBA Tracts have been inferred from 
the impacts at the currently 
permitted mining operation. Twenty- 
four-hour impacts have been 
estimated from recent monitoring and 
emission control activities. This 
section deals with how the air quality 
impacts of mining the LBA tracts as 
proposed would differ from the 
currently permitted impacts of mining 
the existing leases at the North 
Antelope Rochelle Complex. There 
have been no exceedances of the 24- 
hour or annual ambient air standards 
at the North Antelope/Rochelle 
Complex through 2001. None are 
expected from mining the LBA tracts, 
as discussed below. 


The NARO North and South LBA 
Tracts would be mined as an integral 
part of the North Antelope/ Rochelle 
Complex. The impacts to air quality 
under the No Action Alternative would 
be the same as those currently 
permitted. The impacts to air quality 
under the Proposed Action, 
Alternative 2, or Alternative 3 would 
be expected to increase. Coal 
production without the NARO North 
and NARO South LBA Tracts is 
projected to average around 75 
mmtpy. With the NARO North and 
NARO South LBA Tracts, coal 
production is anticipated to average 
around 90 mmtpy. Coal thickness in 
the LBA tracts is similar to the 
current lease areas, however, the 
average overburden thickness in the 


LBA tracts is greater (approximately 
10 percent) than within the current 
lease. As a result, an increase in 
emissions is anticipated from 
increased production, increased 
overburden movement, and increased 
blast frequency. The overburden haul 
not expected to change, however, the 
coal haul lengths would be 
anticipated to increase as mining 
progresses farther from crushing 
facilities, resulting in a corresponding 
increase in coal haulage emissions 
Material movement would continue to 
utilize draglines, shovels, and trucks 
in overburden and shovels and trucks 
in coal. Near-pit crushers and 
overland conveyors would continue to 
be utilized resulting in reduced coal 
haulage emissions. A facilities 
expansion is planned according to the 
current air quality permit, however, 
expansion of the facilities is not 
dependent on acquisition of the LBA 
tracts. There are no plans to change 
blasting procedures or blast sizes if 
the LBA tracts are leased and mined. 
Current BACT measures for 
particulates and for NO, would 
continue to be employed. 


The additional coal from the LBA 
tracts would allow mining operations 
to continue for a longer period of 
time, ranging from two to 4.5 
additional years depending upon the 
action alternative that is selected. 


In summary, increases in emissions 
from current levels are expected if the 
NARO North and South LBA Tracts 
are mined; however, air quality 
impacts from mining the NARO North 
and South LBA Tracts by the 
apphcant should be with daily and 
annual NAAQS limits. Modeling for 
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the current North Antelope/ Rochelle 
Complex permit predicted no 
exceeaances of the annual PM,, 
NAAQS at a 105 mmtpy production 
rate and there have been no 
exceedances of the 24-hour PM,, 
NAAQS. The anticipated average coal 
production levels of 90 mmtpy are 
below the currently permitted levels, 
which were used in the modeling. 


4.14.3 Little Thunder LBA Tract 


Air Quality Impacts from Currently 
Permitted Operations 


WDEQ/AQD issued air quality permit 
MD-417 for the Black Thunder Mine 
on July 1, 1999. This air quality 
permit reflects analyses based on a 
maximum coal production of 100 
mmtpy as well as permitted 
production from neighboring mines 
and permitted sources in close 
proximity to the mine. Material 
movement utilizes draglines, shovels 
and trucks in overburden, and 
shovels, trucks, and conveyors in 
coal 


Particulate emission inventories for 
the mining activities at Black 
Thunder Mine were prepared for all 
years in the currently anticipated life 
of the mine. Two years, 2002 and 
2026, were then selected for worst- 
case dispersion modeling of PM... 
Dispersion modeling was performed 
for projected mining at Black 
Thunder Mine and emissions from 
other existing and permitted sources 
in the area including North Rochelle 
and Jacobs Ranch Mines, Two Elk 
power generating station and the 
ENCOAL Liquids from Coal and power 
generating facility Area and line 
sources were modeled using the FDM 


and the ISCLT3 Model was used for 
point surfaces. In accordance with 
WDEQ policy for modeling coal 
mining impacts, a PM... concentration 
of 15 ug/m’ was added to all modeled 
emissions to account for background 
fugitive dust. The resulting 
particulate levels were then compared 
to the average annual PM.,, standard 
of 50 yg/m’ to determine compliance 
with the annual NAAQS. This 
constitutes a demonstration of 
compliance with the “long-term” or 
annual NAAQS. 


The long-term modeling indicated 
that currently projected mining 
activities, in conjunction with other 
existing and permitted activities in 
the area, would be in compliance with 
the annual PM ,,ambient air standard 
for the life of the mine. Year 2002 
was expected to have the highest 
combined impacts from all three 
mines, largely due to the close 
proximity of Black Thu ‘er Mine's 
North and West pits and Jacob Ranch 
Mine's pit to the respective ambient 
air boundaries. The highest PM,, 
level modeled in 2002 was 34.96 
ug/m’. Year 2026 was selected as the 
second year for dispersion modeling. 
Particulate emissions in this year 
were the highest in the emission 
inventory and Black Thunder's 
mining activity was near the ambient 
air boundary. The annual coal 
production was also at the maximum 
permitted production level of 100 
millon tons. The dispersion model 
showed a maximum concentration of 
34.58 ug/m’ for 2026. The locations 
of the maximum-modeled PM,, 
concentrat ~.s are shown on Figures 
4-3 and 4-4 
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In Wyoming, monitoring results have 
been used in lieu of short-term (24- 
hour) modeling for assessing short- 
term coal nuning-related impacts 1: 
the PRB. WDEQ has chosen this 
procedure in accordance with an 
agreement between EPA and the 
State. That agreement recognizes 
that appropriate models do not exist 
to accurately predict 24-hour 
impacts. 


The validity of using this permit 
analysis for predicting impacts from 
the LBA tract can be established hy a 
comparison with current conditions 
at the mine. There were no 
exceedances of the PM,, 24-hour 
NAAQS at Black Thunder Mine 
through 2001. During 2002 there 
was one exceedance of the PM,, 24- 
hour NAAQS at one of the Black 
Thunder Mine's air quality monitoring 
sites. This exceedance occurred 
during a period when winds reached 
at least 25 mph for a one-hour 
period. The exceedance may be the 
result of increased background dust 
levels combined with specific mine 
activities during high wind 
conditions. In addition to the BACT 
measures discussed in Section 3.5 of 
this document, the mine _ has 
increased its monitoring frequency 
and has worked with WDEQ/AQD to 
develop and implement plans to 
reduce emissions on high wind days. 
Actions that the mine is implementing 
include elimination of unnecessary 
roads, periodic application of 
magnesium chloride and suriactants 
to roads, reducing the dump height of 
the draglines, and increasing efforts 
for timely reclamation of disturbed 
areas. The one exceedance of the 
PM 24-hour standard did not 
constitute a violation of the NAAOS 


A violation would require a second 
exceedance in one year. There have 
been no exceedances of the PM,, 
annual! NAAQS. 


As discussed in Section 3.5, NO, is 
produced by some of the emission- 
producing activities in the vicinity of 
the LBA tract. Black Thunder Mine 
was not required to conduct NO, 
dispersion modeling in their most 
recent permit. This is because WDEQ 
determined in 1997 that NO, levels in 
the PRB do not threaten the ambient 
standard. However, Black Thunder 
Mine is participating in the regional 
NO, monitoring network. NO, 
monitoring results through 1996 are 
shown on Table 3-3 and the 2001 
monitoring results are shown in Table 
3-4. Monitoring results for 1997 
through 2001 are available through 
WDEQ/AQD. The agency is relying 
on those monitoring data and 
emission inventories in permit 
applications to demonstrate 
compliance with the annual NO, 
ambient air standard (Table 3-1). 


Section 4.1.4.1 provides a discussion 
of short-term NO, concentrations in 
areas of public exposure. There is no 
NAAQS that regulates short-term NO, 
levels. Black Thunder Mine received 
several reports of public exposure to 
NO, from blasting prior to 2001. 
Measures were developed to 
control/limit public exposure to 
intermittent, short-term (blasting) 
releases as discussed in Section 3.5. 
Black Thunder Mine has also 
experimented with procedures and 
materials designed to reduce the 
production of NO, from blasting. No 
reports of public exposure to NO. 
have been received since early 2001 
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Air Quality Impacts from Proposed 
Action and Alternatives 


The annual impacts to air quality 
from mining the Littl Thunder LBA 
Tract have been inferred from the 
modeled impacts at the currently 
permitted mining operation. Twenty- 
four-hour impacts have _ been 
estimated from recent monitoring and 
emission control activities. This 
section deals with how the air quality 
impacts of mining the LBA tract differ 
from the currently permitted impacts 
of mining the existing coal leases at 
the Black Thunder Mine. One 24- 
hour PM,, exceedance has occurred 
and Black Thunder Mine is 
investigating the exceedance of the 
24-hour standard in cooperation with 
the WDEQ/AQD and remedies are 
being developed and implemented. 
These are expected to reduce 
emissions from the mine to within the 
24-hour NAAQS limit. There have 
been no exceedances of the annual 
PM,,. standard, and none are expected 
from mining the LBA tract, as 
discussed below. 


Recent meteorology could be a 
significant contributor to the 24-hour 
exceedance that was measured at one 
of the Black Thunder Mine's air 
quality monitoring sites in 2002. 
Three vears of drought conditions 
coupled with stronger winds may be 
transporting more dust from upwind 
sources, resulting in aé_e higher 
background dust level than in more 
normal meteorological conditions 
The meteorology for the period 
December 2001 through February 
2002 shows abnormally high average 
wind speeds at the neighboring North 
Rochelle Mine. During this period, 
average wind speeds were nearly 50 


percent and 35 yercent higher than 
the same period in the previous two 
years when average speeds of 10.0 
and 12.23 mph, respectively, were 
recorded. It is very likely that a 
similar increase in wind speeds has 
been experienced at the Black 
Thunder Mine. 


The No Action Alternative is identical 
to the currently permitted operation; 
therefore, the impacts to air quality 
under Alternative 1 would be the 
same as those currently permitted. 
The Proposed Action, Alternative 2, 
and Alternative 3 all involve mining 
the LBA tract as an integral part of 
the Black Thunder Mine. The only 
differences between the Alternatives 
are in size of the lease area and 
timing of lease sales/ mining. 


If the Little Thunder LBA Tract is 
mined as proposed under the 
Proposed Action and Alternatives 2 
and 3, a net increase in total 
emissions of particulates and NO, as 
compared to the currently permitted 
operation would be expected. 
Maximum coal production 1s 
anticipated to be 68.5 mmtpy 
regardless of whether or not the Little 
Thunder LBA Tract is acquired. 
Emissions from the coal extraction- 
related processes should actually 
decrease on an annual basis although 
they would be extended for an 
additional eight to 10.7 years. The 
decrease would occur because as the 
coal seam thickness increases in the 
LBA tract, the operation would 
advance through the property more 
slowly. This would decrease the acres 
disturbed annually, cause coal haul 
distances to increase more slowly, 
and require fewer |'.sts per ton of 
coal extracted owever, the 


South Powder River Basin Coal Draft EIS 


4.20 


£3577 


4.0 Environmental Consequences 


increasing overburden-to-coal ratio of 
the LBA tract is expected to more 
than offset these decreases. With a 
46 percent increase in overburden 
thickness, overburden extraction and 
haulage would generate more 
emissions per ton of coal mined than 
are modeled in the current permit. 


Coal removal would continue to be 
performed with shovels and trucks. 
Additional near-pit crusher and 
conveyor systems would be 
constructed if the LBA tract is 
acquired. This would serve to keep 
coal haul distances simular to haul 
distances without the LBA tract. The 
overburden haul distance and related 
emissions are not expected to change 
because the method of mining would 
not change. Overburden movement 
would continue to utilize draglines, 
shovels, and trucks. There are no 
plans to change blasting procedures 
or blast sizes associated with the 
mining of this LBA tract. In addition, 
current BACT measures for 
particulates and for NO, would 
continue to be employed. 


In summary, emissions associated 
with mining the Littl Thunder LBA 
Tract are expected to increase over 
those modeled in the current air 
permit Black Thunder Mine in 
conjunction with WDEQ/AQD is 
developing improvements In emission 
control activities to remedy current 
elevated levels of emissions. The 
mine anticipates that these 
improvements in emission control 
activities would allow permitting the 
LBA tract at a maximum production 
of 100 mmtpy. In the event that 
compliance cannot be demonstrated 
in a permit for 100 mmtpy, a lower 
annual production rate and/or 


further expansion of emission controi 
activities at the mine would have to 
be evaluated for compliance prior to 
approval of mining operations on the 
Little Thunder LBA Tract. 


4.14.4 West Roundup LBA Tract 


Air Quality Impacts from Currently 
Permitted Operations 


WDEQ/AQD issued air quality permit 
MD-454 for the North Rochelle Mine 
on May 5, 2000. This air quality 
permit reflects analyses based on a 
maximum coal production of 35 
mmtpy as well as _ permitted 
production from neighboring mines 
and permitted sources in close 
proximity to the mine. Material 
movement utilizes draglines, shovels 
and trucks in overburden, and 
shovels, trucks, and conveyors in 
coal. 


Particulate emission inventories for 
the mining activities at North 
Rochelle Mine were prepared for all 
years in the currently anticipated life 
of the mine. Two years, 2002 and 
2012, were then selected for worst- 
case dispersion modeling of PM,,. 
Dispersion modeling was performed 
for proyected mining at North Rochelle 
Mine and emissions from other 
existing and permitted sources in the 
area including Black Thunder and 
Jacobs Ranch Mines, Two Elk power 
generating station, and the ENCOAL 
Liquids from Coal and power 
generating facility. Area and line 
sources were modeled using the FDM 
and the ISCLT3 Model was used for 
point sources. In accordance with 
WDEQ policy for modeling coal 
mining impacts, a PM,, concentration 
of 15 ue/m’ was added to all modeled 
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emissions to account for background 
fugitive dust. The resulting 
particulate levels were then compared 
to the average annual PM, standard 
of 50 ug/m* to determine compliance 
with the annual NAAQS. This 
constitutes a demonstration of 
compliance with the “long-term” or 
annual NAAOS. 


The long-term modeling indicated 
that currently projected mining 
activities, in conjunction with other 
existing and permitted activities in 
the area, would be in compliance with 
the annual PM,, ambient air standard 
for the life of the mine. Year 2002 
was expected to have the highest 
combined impacts from all three 
mines, iargely due to the close 
proximity of Black Thunder Mine’s 
South Pit and North Rochelle Mine’s 
Pit 1. The highest °M,, level modeled 
in 2002 was 33.9 .-/m°. Year 2012 
was selected as the second year for 
dispersion modeling. Particulate 
emissions in this year were nearly 
identical to the peak year (2005) in 
the emission inventory and North 
Rochelle’s mining activity was near 
the ambient air boundary. The 
annual coal production was also at 
the maximum permitted production 
level of 35 million tons The 
dispersion model showed a maximum 
concentration of 42.7 ye@/m?’ for 2012. 
The locations of the maximum- 
modeled PM,, concentrations are 
shown on Figures 4-5 and 4-6 


In Wyoming, monitoring results have 
been used in heu of short-term (24- 
hour) modeling for assessing short 
term coal mining-related impacts in 
the PRB. WDEQ has chosen this 
procedure in accordance with an 
agreement between EPA and the 


State. That agreement recognizes 
that appropriate models do not exist 
to accurately predict 24-hour 
impacts. 


The validity of using this permit 
analysis for predicting impacts from 
the LBA tract can be established by a 
comparison with current conditions 
at the mune. There were no 
exceedances of the PM,, 24-hour 
NAAQS at North Rochelle Mune 
through 2000. During 2001 and 
early 2002, there have been a total of 
10 exceedances of the PM,, 24-hour 
NAAQS at North Rochelle Mine’s air 
quality monitoring sites. All of these 
exceedances occurred during periods 
when winds reached at least 25 mph 
for a one-hour period. 


Two of these exceedances appear to 
be directly related to dust generated 
from an unpaved county road that 
was relocated to within 500 ft of one 
of the monitors. Because the road 
relocation occurred after the monitor 
was in place, the WDEQ/AQD has 
requested that a new monitor location 
be developed further from the road. 
In addition, the mine has treated the 
road with chemical stabilizers to 
reduce dust. 


The remaining excecdances appear to 
be the result of increased background 
dust levels and mine site wind 
erosion during high wind conditions. 
In addition to the BACT measures 
discussed in Section 3.5, the mine 
has increased its monitoring 
frequency and has worked with 
WDEQ/AQD to develop an ongoing 
comphance plan for controlling 
particulates. Part of the compliance 
plan involves determining the causes 
of the exceedances and possible 
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solutions. Specific measures 
implemented at the North Rochelle 
Mine so far include’ chemical 
stabilization of disturbed ground, 
surface roughening through creation 
of windrows, and mulching and 
crimning activities. These measures 
are being implemented on disturbed 
acres susceptible to wind scouring 
including stockpiles, areas stripped 
for mine advance, and areas being 
brought to final grade. In addition, 
the mine ts inter-seeding areas where 
the recent drought has hindered 
revegetation success 


As discussed in Section 3.5 of this 
document, NO, is produced by some 
of the emission-producing activities in 
the vicinity of the LBA tract. North 
Rochelle Mine was not required to 
conduct NO, dispersion modeling in 
their most recent permit. This ts 
because WDEQ determined in 1997 
that NO, levels in the PRB do not 
threaten the ambient = standard. 
However, North Rochelle Mine is 
participating in the regional NO. 
monitoring network. NO, monitoring 
results through 1996 are shown on 
Table 3-3 and the 2001 monitoring 
results are given in Table 3-4. 
Monitoring results for 1997 through 
2001 are available through 
WDEQ/AQD. The agency is relying 
on those monitoring data and 
emission inventories in permit 
applications to demonstrate 
compliance with the annual NO, 
ambient air standard (Table 3-1) 


Section 4.1.4.1 provides a discussion 
of short-term NO, concentrations in 
areas of public exposure. There is no 
NAAQS that regulated short-term NO. 
levels. There have been no reported 
events of public exposure to NO, from 


blasting activities at the North 
Rochelle Mine through 2001. The 
mine has, however, emploved 
measures to control/limit public 
exposure to intermittent, short-term 
(blasting) releases as discussed in 
Section 3.5. 


Air Quality Impacts from Proposed 
Action and Alternatives 


The annual impacts to air quality 
from mining the West Roundup LBA 
Tract have been inferred from the 
modeled impacts at the currently 
permitted mining operation. Twenty- 
four-hour impacts have been 
estimated from recent monitoring and 
emission control activities. Several 
24-hour PM,, exceedances have 
occurred and North Rochelle Mine is 
investigating exceedances of the 24- 
hour standard in cooperation with the 
WDEQ/AQD and remedies are being 
developed and implemented. These 
are expected to reduce emissions 
from the mine to within the 24-hour 
NAAQS limit. There have been no 
exceedances of the annual PM,, 
standard, and none are expected from 
mining the LBA tract, as discussed 
below 


Recent meteorology could be a 
significant contributor to the 24-hour 
exceedances expenenced Three 
vears of drought conditions coupled 
with stronger winds may be 
transporting more dust from upwind 
sources, resulling in ae higher 
background dust level than in more 
normal meteorological conditions 
The meteorology for the period 
December 2001 through February 
2002 shows abnormally high average 
wind speeds. During this perod, 
average wind speeds of 16.4 mph 
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were recorded at the North Rochelle 
Mine meteorological site. This is 
nearly 50 percent and 35 percent 
higher than the same period in the 
previous two years when average 
speeds of 10.0 and 12.23 mph, 
respectively, were recorded. 


The No Action Alternative is identical 
to the currently permitted operation; 
therefore, the impacts to air quality 
under Alternative 1 would be the 
same as those currently permitted. 
The Proposed Action, Alternative 2, 
and Alternative 3 all involve mining 
the LBA tract as an integral part of 
the North Rochelle Mine. The only 
differences are in size of the lease 
area. 


The Proposed Action and Alternatives 
2 and 3 are expected to result in a net 
increase in total emissions of 
particulates and NO, as compared to 
the currently permitted operation. 
Coal production is anticipated to be 
approximately 35 mmtpy regardless 
of whether or not the West Roundup 
LBA Tract is acquired. Emissions 
from the coda! extraction-related 
processes should actually decrease on 
an annual basis although they would 
be extended for an additional 4.5 to 
6.7 vears. The decrease would occur 
because as the coal seam thickness 
increases in the LBA tract, the 
operation would advance through the 
property more slowly. This would 
decrease the acres. disturbed 
annually, cause coal haul distances 
to increase more slowly, and require 
fewer blasts per ton of coal extracted 
However, the increasing overburden- 
to-coal ratio of the LBA tract is 
expected to more than offset these 
decreases. With a nearly 50 percent 
increase in overburden thickness, 


overburden extraction and haulage 
would generate more emissions per 
ton of coal mined than are modeled in 
the current permit. 


The overburden haul distance and 
related emissions are not expected to 
change. Material movement would 
continue to utilize draglines, shovels 
ani trucks in overburden, and 
shovels and trucks in coal. Near-pit 
crushers and overland conveyors 
would continue to be utilized 
resulting in reduced coal haulage 
emissions. There are no plans to 
change blasting procedures or blast 
sizes associated with the mining of 
this LBA tract. In addition, current 
BACT measures for particulates and 
for NO, would continue to be 
employed. 


In summary, emissions associated 
with mining the West Roundup LBA 
Tract are expected to increase over 
those modeled in the current air 
permit. North Rochelle Mine in 
conjunction with WDEQ/AQD 1s 
developing improvements in emission 
control activities to remedy current 
elevated levels of emissions. These 
improvements may not be enough to 
allow permitting the LBA tract at a 
maximum production of 35 mmtpy. 
It is likely, however, that a permit can 
be obtained? with a lower annual 
production, rate and/or further 
expansion of emission. control 
activities at the mine 


4.1.4.5 West Antelope LBA Tract 


Air Quality Impacts from Currently 
Permitted Operations 


WDEQ/AQD issued air quality permit 
MD-616 for the Antelop: Mine on 
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Apni 30, 2001 This air quality 
permit reflects analyses based on a 
maximum coal production of 32 
mmtpy. Maternal movement utilizes 
dragines, shovels and trucks in 
overburden, and shovels, trucks, and 
conveyors in coal 


Particulate emission inventories for 
the mining activities at Antelope Mine 
were prepared for all vears in the 
currently anticipated life of the mine 
Two years, 2006 and 2016, were then 
selected for worst-case dispersion 
modeling of PM Dispersion 
modeling was performed for projected 
mining at Antelope Mine. Area and 
line sources were modeled using the 
FDM and the ISCLT3 Model was used 
for point sources. In accordance with 
WDEQ policy for modeling coal 
mining impacts, a PM... concentration 
of 15 ue/m’° was added to all modeled 
emissions to account for background 
fugitive dust The resulting 
particulate levels were then compared 
to the average annual PM... standard 
of SO g/m” to determine compliance 
with the annual NAAOS This 
constitutes a demonstration ofl 
compliance with the “long-term” or 
annual NAAOS 


Long-term modelne :ndicated the 
currently projected mine activities will 
be in complhance with the annual 
PM..amtment air standard for the life 
of the mine. The worst-case vears 
were sciected on having the highest 
PM... emissions in the emissions 
inventory The dispersion model 
showed a maximum concentration ol 
47.3 ue/m’ in 2006 and 49.2 ueg/m 
in 2016. Coal production in both 
years was the maximum permitted 
production level of 32 millon tons 
The locations of the maximum 


4. 


modeled PM concentrations are 
shown on Figures 4-7 and 4-8 


in Wyoming, monitoring results have 
been used in leu of short-term (24 
hour) modeling for assessing short 
term coal mining-related impacts in 
the PRB. WDEQO has chosen this 
procedure in accordance with an 
agreement between EPA and the 
State That agreement recognizes 
that appropriate models do not exist 
to accurately prea t 24-hour 
impacts 


The validity of using this permit 
analysis for predicting impacts from 
the LBA tract can be established by a 
comparison with current conditions 
at the mine. There have been no 
exceedances of the PM,. 24-hour 
NAACS at Antelope Mine through 
2001. It1s unhkely that operations at 
the Antelope Mine have made a 
major contribution (> one ue/m’) to 
the recent exceedances expenenced at 
other mines in the General Analysis 
Area. However, they are complying 
with the increased monitoring 
frequency and cooperating with 
WDEQO/AQD to try to determine the 
causes of PM,, 24-hour exceedances 
at other locations. BACT measures 
being utilized to control particulat 
emissions at Antelope Mine ar 
described in Section 2.5 of this 
document 


As discussed in Section 3.5, NO, 1s 
produced by some of the emission 
producing activities in the vicinity of 
the LBA tract. Antelope Mine was not 
required to conduct NQ, dispersion 
modeling in their most recent permit 
This is because WDEQ determined in 
1997 that NO, levels in the PRB cdi 
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standard. However, Antelope Mine ts 
participating in the regional NO, 
monitoring network. NO, monitoring 
results through 1996 are shown on 
Table 3-3 and the 2001 monitoring 
results are given in Table 3-4. 
Monitoring results for 1997 through 
2001 are available’ through 
WDEQ/AQD. The agency its relying 
on those monitoring data and 
emission inventories in_ permit 
applications to demonstrate 
compliance with the annual NO, 
ambient air standard (Table 3-1). 


Section 4.1.4.1 provides a discussion 
of short-term NO, concentrations in 
areas of public exposure. There is no 
NAAQS that regulates short-term NO, 
levels. There have been no reported 
events of public exposure to NO, from 
blasting activities at the Antelope 
Mine through 2001. The mine has, 
however, employed measures to 
control/limit public exposure to 
intermittent, short-term (blasting) 
releases as discussed in Section 3.5 
of this document. 


Air Quality Impacts from Proposed 
Action and Alternatives 


The impacts to air quality from 
mining the West Antelope LBA Tract 
have been inferred from the impacts 
at the currently permitted mining 
operation. Twenty-four-hour impacts 
have been estimated from recent 
monitoring and emission control 
activities. This section deals with 
how the air quality impacts of mining 
the LBA tract differ from the currently 
permitted impacts. There have been 
no exceedances of the 24-hour or 
annual ambient air standards at the 
Antelope Mine through 2001. None 


are expected from mining the LBA 
tract as discussed below. 


The West Antelope LBA Tract would 
be mined as an integral part of the 
Antelope Mine. The impacts to air 
quality under the No _ Action 
Alternative would be the same as 
those currently permitted. The 
impacts to air quality under the 
Proposed Action or Alternative 2 or 3 
are described below. Coal production 
iS anticipated to increase to a 
maximum rate of 32 mmtpy, then fall 
off during the mine’s later years with 
or without the West Antelope LBA 
Tract. If the mine acquires the 
additional coal in the LBA tract, they 
would produce at a rate of 32 mmtpy 
for a longer period of time but the life 
of mine would not be extended. Asa 
result, the increased emissions due to 
coal and overburden’ removal 
operations ({i.e., haulage, blasting, 
etc.) at the 32 mmtpy production rate 
would occur for a longer period of 
time than is shown in the current 
approved air quality permit. The 
overburden haul distance and related 
emissions are not expected to change, 
however, the average overburden 
thickness in the LBA tract is greater 
than within the current lease 
(approximately a 12 percent increase). 
Thus, an increase in emissions would 
be anticipated from _ increased 
overburden movement and blast 
frequency. This may be moderated 
somewhat because the coal thickness 
in the LBA tract is somewhat greater 
than in the current lease areas. This 
would decrease the acres disturbed 
annually, cause coal haul distances 
to increase more slowly, and require 
fewer blasts per ton of coal extracted. 
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Material movement would continue to 
utilize draglines, shovels, and trucks 
in overburden, and shovels and 
trucks in coal. Near-pit crushers and 
overland conveyors would continue to 
be utilized resulting in reduced coal 
haulage emissions. Facilities shown 
in the current air quality permit 
would not change as a result of 
proposed mining of the LBA tract. 
There are no plans to change blasting 
procedures or blast sizes associated 
with the mining of the LBA tract. In 
addition, current BACT measures for 
particulates and for NO, would 
continue to be emploved. 


In summary, if the Antelope Mine 
acquires and mines the West 
Antelope LBA Tract, increases in 
emissions from current levels are 
expected due to an increase in the 
time the mine would produce at a 
rate of 32 mmtpy and an increase in 
overburden thickness. The increases 
would be moderated somewhat by a 
slower rate of advance through the 
tract due to the greater coal thickness 
in the LBA tract. Modeling for the 
current Antelope Mine permit showed 
no exceedances of the annual PM,, 
NAAQS at a 32 mmtpy production 
rate and there have been no 
exceedances of the 24-hour PM,, 
NAAQS. Therefore, air quality 
impacts that result from mining the 
West Antelope LBA Tract by the 
applicant should also be within daily 
and annual NAAQS limits. 


4.1.5 Water Resources 


Surface Water 


Changes in runoff characteristics and 
sediment discharges would occur 
during mining of each of the LBA 


tracts as a result of the destruction 
and reconstruction of drainage 
channels as mining progresses. 
Erosion rates could be high on the 
disturbed areas because of vegetation 
removal. However, both state and 
federal regulations require that all 
surface runoff from mined lands be 
treated as necessary to meet effluent 
standards. Generally, the surface 
runoff sediment is deposited in ponds 
or other sediment control devices 
inside the permit area. 


Since the LBA tracts would be mined 
as extensions of existing mines under 
the Proposed Actions or action 
alternatives, there would not be a 
major change in the size of area that 
is disturbed and not reclaimed at any 
given time as a result of leasing these 
tracts. WDEQ/LQOD would also 
require monitoring programs to 
assure that ponds would always have 
adequate space reserved for sediment 
accumulation. 


The presence of disturbed areas 
creates a potential that sediment 
produced by large storms (i.c., greater 
than the 10-year, 24-hour storm) 
could potentially adversely impact 
areas downstream of the mining 
operations. This potential for adverse 
downstream impacts would be 
extended if the LBA tracts are leased. 


The loss of soil structure would act to 
increase runoff rates on the LBA 
tracts in reclaimed areas. However, 
the general decrease in average slope 
in reclaimed ereas, as discussed in 
Section 4.1.1, would tend to 
counteract the potential for an 
increase in runoff. Soil structure 
would gradually reform over time, and 
vegetation (after successful 
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reclamation) would provide erosion 
protection from raindrop impact, 
retard suriace flows, and control 
runoff at approximately premining 
levels. 


After mining and reclamation are 
complete, surface water flow, quality, 
and sediment discharge from the bBA 
tracts would approximate premining 
conditions. The impacts described 
above would be similar for the 
Proposed Actions and _ action 
alternatives, and they are similar to 
the expected impacts for currently 
permitted mining operations. Direct 
and indirect impacts to the surface 
water system resulting from mining 
the five LBA tracts would add to the 
cumulative impacts that will occur 
due to mining existing leases. These 
impacts are discussed in Section 
4.5.5. Following is a description of 
surface water impacts from the 
leasing and subsequent mining of 
each of the LBA tracts under the 
Proposed Action or Alternative 2 or 3. 


NARO North and South LBA Tracts 


The NARO North LBA Tract may 
encounter significant runoff in 
Porcupine Creek, which is ephemeral 
to intermittent in the vicinity of the 
tract. A section of Porcupine Creek is 
currently diverted around active pits 
in the North § Antelope/Rochelle 
Complex. During mining, hydrologic 
control within the NARO North LBA 
Tract would likely consist of diverting 
Porcupine Creek around the tract and 
diverting its ephemeral tributaries or 
containing them in flood control 
reservoirs. 


Due to its location in the headwater 
area of ephemeral Antelope Creek 


tributaries, and due to the fact that 
much of the tract drains internally to 
a closed basin, runoff within the 
NARO South LBA Tract would not be 
expected to be significant. During 
mining, hydrologic control would 
most likely consist of allowing runoff 
to accrue to the mine pit, or to flood 
control reservoirs, where it would be 
treated and discharged according to 
the standards of WDEQ/WOQD. 


Little Thunder LBA Tract 


The Littlhe Thunder LBA Tract may 
encounter significant runoff in Little 
Thunder Creek and North Prong Little 
Thunder Creek. As such, hydrologic 
control during mining would most 
likely consist of containing these 
ephemeral draws in flood control 
reservoirs or diverting flows around 
active pits. 


West Roundup LBA Tract 


The West Roundup LBA Tract is 
located near the headwaters of 
Trussler Creek and Olson Draw, and 
runoff within the tract would not be 
expected to be significant. Hydrologic 
control during mining would most 
likely consist of containing these 
ephemeral draws in flood control 
reservoirs, diverting flows around 
active pits, or allowing runoff to 
accrue to the mine pit, where it would 
be treated and discharged according 
to the standards of WDEQ/WQD. 


West Antelope LBA Tract 


The West Antelope LBA Tract may 
encounter significant runoff in Spring 
Creek and Antelope Creek. According 
to ACC’s West Antelope LBA Tract 
Lease Application (ACC 2000), ACC 
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would not plan to disturb Antelope 
Creek and buffer zone adjacent to 
Antelope Creek during mining, but 
would plan to divert a portion of 
Spring Creek around the open pit 
area if they acquire the tract. 


Groundwater 


Surface coal mining impacts the 
groundwater resource quantity in two 
ways: 1) the coal aquifers and any 
overburden aquifers are removed and 
replaced with unconsolidated backfill 
and 2) water levels in the coal and 
overburden aquifers adjacent to the 
mines are depressed as a result of 
seepage and dewatering into the open 
pits in the area of coal and 
overburden removal. If the NARO 
North, NARO South, Little Thunder, 
West Roundup, and West Antelope 
LBA Tracts are leased, the area of 
coal removal and reclamation would 
increase, and the area of impacts to 
groundwater quantity would increase. 
The area subject to lower water levels 
would be increased roughly in 
proportion to the increase in area 
affected by mining. 


Mining each of the LBA tracts would 
remove shallow aquifers and replace 
the separate aquifer units with 
backfill composed of an unlayered 
mixture of the shale, siltstone, and 
sand that makes up the existing 
Wasatch Formation overburden and 
Fort Union Formation interburden. 
Impacts to the local groundwater 
systems resulting from mining each of 
the tracts would include completely 
dewatering the coal, overburden, and 
interburden within the area of coal 
removal, and enlarging the area of 
drawdown caused by coal and 
overburden removal. The extent that 


drawdowns propagate away from the 
mine pits is a function of the water- 
bearing properties of the aquifer 
materials. In materials with high 
transmissivity and low storativity, 
drawdowns extend further from the 
pit face than in materials with lower 
transmissivity and higher storage. In 
general, due to the geologic makeup 
of the Wasatch Formation overburden 
(discontinuous lenticular sandstones 
in a matrix of siltstone and shale), 
overburden drawdowns do not extend 
great distances from the active mine 
pits (Hydro-Engineering 1997, 1998, 
1999, 2000). Because of the regional 
continuity and higher transmissivity 
within the Wyodak coal seam, 
drawdowns propagate much further 
in the coal aquifer than in the 
overburden. Drawdowns in the coal 
seam are a function of distance from 
the pit as well as geologic and 
hydrologic barriers and boundaries 
such as crop lines, fracture zones, 
and recharge sources. 


Some private permitted water wells 
will be impacted (either directly by 
removal of the well or indirectly by 
water level drawdown) by approved 
mining operations occurring at the 
applicant and adjacent mines and 
additional water wells would be likely 
to be affected if the LBA tracts are 
leased. In compliance with SMCRA 
and Wyoming regulations, mine 
operators are required to provide the 
owner of a water right whose water 
source is interrupted, discontinued, 
or diminished by mining with water of 
equivalent quantity and quality; this 
mitigation is thus part of the action 
alternatives. The most probable 
source of replacement water would be 
one of the aquifers underlying the 
coal. The subcoal Fort Union aquifers 
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are not removed or disturbed by coal 
mining, so they are not directly 
impacted by coal mining activity. 


As part of the permitting process, the 
mine operator would be required to 
update the list of potentially impacted 
wells and predict impacts to these 
and other water-supply wells within 
the five-ft drawdown contour. The 
operator would be required to commit 
to replacing these water supplies with 
water of equivalent quality and 
quantity if they are affected by 
mining. 


The hydraulic properties of the 
backfill aquifer reported in_ the 
adjacent mines’ permit documents 
are comparable to the Wasatch 
Formation overburden and Wyodak 
coal. The data available indicate that 
the hydraulic conductivity of the 
backfill would be greater than or 
equal to premining coal values, 
suggesting that wells completed in 
the backfill would provide yields 
greater than or equal to premining 
coal wells. 


Mining and reclamation also impacts 
groundwater quality; the TDS 
concentration in the water 
resaturating the backfill is generally 
higher than the TDS concentration in 
the groundwater before mining. This 
is due to the exposure of fresh 
overburden surfaces to groundwater 
that moves through the _ backfill. 
Research conducted by the Montana 
Bureau of Mines and Geology on the 
coal fields of the northern PRB (Van 
Voast and Reiten 1988) indicates that 
upon initial saturation, mine backfill 
is generally high in TDS and contains 
soluble salts of calcium, magnesium 
and sodium sulfates. As the backfill 


is resaturated, the soluble salts are 
leached by groundwater inflow and 
TDS concentrations tend to decrease 
with time, indicating that the long 
term groundwater quality in mined 
and off-site lands would not be 
compromised (Van Voast and Reiten 
1988). 


Using data compiled from ten surface 
coal mines in the eastern PRB, Martin 
et al. (1988) concluded that backfill 
groundwater quality improves 
markedly after the backfill is leached 
with one pore volume of water. The 
same conclusions were reached by 
Van Voast and Reiten (1988) after 
analyzing data from the Decker and 
Colstrip Mine areas in the northern 
PRB. Postmining groundwaters are 
therefore expected to be of better 
quality after one pore volume of water 
moves through the backfill than what 
is observed in the backfill today. In 
general, the mine backfill 
groundwater TDS can be expected to 
range from 3,000 - 6,000 mg/L, 
similar to the premining Wasatch 
Formation aquifer, and meet 
Wyoming Class II! standards for use 
as stock water. 


Direct and indirect impacts to the 
groundwater system resulting from 
mining the five LBA tracts included in 
this analysis would add to the 
cumulative impacts that will occur 
due to mining existing leases. These 
impacts are discussed in Section 
4.5.5. The probable groundwater 
impacts from the leasing and 
subsequent mining of each of the LBA 
tracts under the Proposed Action or 
Alternative 2 or 3 are described in the 
following paragraphs. 
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NARO North and South LBA Tracts 


Mining the NARO North and NARO 
Sout LBA tracts would remove 
shallow aquifers on an additional 
9,990 acres (Proposed Action 
configuration for NARO North and 
NARO South), 6,275 acres (Proposed 
Action configuration for NARO North 
and Alternative 2 configuration for 
NARO South), or 4,863. acres 
(Proposed Action configuration for 
NARO North and Alternative 3 
configuration for NARO South) and 
replace the separate aquifer units 
with backfill composed of an 
unlayered mixture of the existing 
Wasatch Formation overburden and 
Fort Union Formation interburden. 


Overburden monitor wells for the 
existing North Antelope/Rochelle 
Complex that were farther than 3,000 
ft from the active pits recorded less 
than seven ft of drawdown from 1980 
to 1999. No substantial water level 
changes were observed from 1999 to 
2000 in 15. overburden’ wells 
monitored by the North 
Antelope/ Rochelle Complex (Hydro- 
Engineering 2000). Monitoring of the 
existing mining operations § has 
indicated that water level drawdowns 
have propagated much farther in the 
Wyodak coal seam aquifer than in the 
overburden. Coal drawdowns from 
1980 to 1995 were generally in excess 
of five ft within four miles of the 
active pits at the North 
Antelope/Rochelle Complex (Hydro- 
Engineering 1996a). In 1999, PRCC 
monitored water levels in 37 monitor 
wells completed in the Wyodak coal 
seam and the maximum drawdown 
measured at that time was 
approximately 115 ft in a well located 
roughly 1,600 ft west of the active pit 


(Hydro-Engineering 2000). The 
maximum drawdown measured in 
2001 was 123 ft at a well located less 
than 500 ft west of the active pit 
(PRCC 2001). The extent and 
magnitude of drawdown in the coal 
seam aquifer have been greatest in 
the areas west and north of the mine. 
Drawdowns recorded in monitor wells 
located within one mile west of the 
active pit are generally between 50 to 
100 ft. Water levels and maps 
showing drawdowns in the vicinity of 
the pit are included in the annual 
report for the North 
Antelope/ Rochelle Complex which is 
sent to WDEQ/LQD each year. 


PRCC used the MODFLOW model to 
predict the extent of water level 
drawdown in the Wyodak coal seam 
as a result of miuing the existing 
leases at North Antelope/Rochelle 
Complex. The results of the 
groundwater modeling are reported in 
Appendix D6, Addendum D6-G of the 
North Antelope/Rochelle Complex 
569-TS permit document (PRCC 
1999b). The predicted extent of 
drawdown (five ft contour) over the 
life of the mine if the NARO North and 
NARO South LBA Tracts are mined is 
shown on Figure 4-9. This prediction 
is approximate and based on 
extrapolation of PRCC’s. earlier 
predictions by extending’ the 
drawdowns westward and northward 
by the dimensions of the NARO North 
and South LBA Tracts. More precise 
predictions of the extent of 
drawdowns would be required in 
order to amend the NARO North and 
South LBA Tracts into the 
WDEQ/LQD permit area, if PRCC 
acquires the tracts. 
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In November 2001, the Wyoming SEO 
records indicated a total of 539 
permitted water wells are located 
within three miles of the NARO North 
LBA Tract and 615 permitted water 
wells are located within three miles of 
the NARO South LBA Tract. The 
majority (956) are owned by coal 
mining companies and are used for 
groundwater monitoring and water 
supply. The other 198 non mine- 
related wells are apportioned into the 
following use categories: 


° 65 Monitoring and 
miscellaneous 

¢ 64 livestock 

¢ 32  iivestock and CBM 
development 

¢ 12 livestock and domestic 

¢ 11 miscellaneous 

¢ 4 industrial 

¢ 4 CBM development 

¢ 3 livestock, miscellaneous and 
CBM development 

¢ 2 livestock and miscellaneous 

1 livestock and irrigation 


Three of these permitted water wells 
are located within the expanded five- 


ft drawdown contour with completion 
depths that indicate they produce 
water from the Wvyodak coal seam 
{this excludes wells constructed for 
monitoring, mine dewatering or CBM 
production). These wells are shown 
in Table 4-7. During the permr‘ting 
process, the mine operator would be 
required to update the list of 
potentially impacted wells and predict 
impacts to these and other water- 
supply wells within the five-ft 
drawdown contour. The operator 
would be required to commit to 
replacing these water supplies with 
water of equivalent quality and 
quantity if they are affected 7 
mining. 


PRCC has three water supply weils 
completed in aquifers below the coal. 
if the LBA tracts are leased by the 
applicant, water would be produced 
from these wells for a longer period of 
time, but PRCC would not require 
additional sub-coal wells to mine the 
LBA tracts. 


Groundwater quality within the 
backfill aquifer at the NARO North 


Table 4-7. Water Supply Wells Possibly Subject to Drawdown if NARO North 
and South LBA Tracts are Mined. 


SEO Well Depth 
Permit Yield Depth to Water 
Number Applicant Use (gpm) (ft) (ft) 
P25606P Paul & Edith Ruth Wilkinson Stock, 3 220 100 

Domestic 
P12754P USFS Stock 4 122 unknown 
P44330W #£USFS Stock 3 163 94 


Note: Wells in this table are believed from their completion depths to be completed in the 
Wyodak coal seam, and are within the additional area of five ft or more drawdown caused 
by mining the NARO North and South LBA Tracts. Wells impacted by the No Action 
Alternative are already addressed in the state mine permit document 
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and South LBA Tracts would be 
expected to be similar to groundwater 
quality measured in existing wells 
completed in the backfill at North 
Antelope / Rochelle Complex. To date, 
nine wells have been installed to 
monitor water levels and water 
quality in backfill at the North 
Antelope/Rochelle Complex. In 
October 1999, TDS concentrations in 
the nine monitoring wells ranged from 
789 to 14,200 mg/L _  (Hydro- 
Engineering 2000) with a geometric 
mean of 3,070 mg/L. TDS 
concentrations observed in the North 
Antelope/Rochelle Complex backfill 
are generally higher than those found 
in the undisturbed Wasatch 
Formation overburden or Wyodak 
coal aquifers. 


The hydraulic properties of the 
backfill aquifer at the NARO North 
and South LBA Tracts would be 
expected to be similar to the 
hydraulic properties measured in 
existing wells completed in the 
backfill at North Antelope/Rochelle 
Complex. The backfill aquifer has 
been tested at four wells, and the 
average hydraulic conductivity of 36 
ft/day exceeds the average hydraulic 
conductivity (9.5 ft/day) reported for 
the Wyodak coal seam in the vicinity 
of the North § Antelope/Rochelle 
Complex. 


Little Thunder LBA Tract 


Mining the LBA tract would remove 
shallow aquifers on an additional 
5,424 acres (Proposed Action 
configuration), 6,577 acres 
(Alternative 2 configuration), 1,382 
acres (Alternative 3, North tract 
configuration) or 4,018 acres 
(Alternative 3, South § tract 


configuration) and_ replace _ the 
separate aquifer units with backfill 
composed of an unlayered mixture of 
the existing Wasatch Formation 
overburden and Fort Union 
Formation interburden. 


Overburden water levels have been 
monitored and recorded by Black 
Thunder Mine since 1980 at eleven 
monitor wells (Hydro-Engineering 
2000). Data recorded during that 
period do not indicate mining has 
necessarily caused water levels in the 
overburden to be depressed in 
proportion to distance and direction 
from the active pits or in time since 
mining began. The maximum 
drawdown measured to date in the 
overburden is approximately 39 ft at 
a monitor well located about 0.5 miles 
west of the active pit. Impacts to 
overburden water levels recorded to 
date by other monitor wells located 
within 1.5 miles of the pit have 
ranged from a decrease of 19 ft to an 
increase of 30 ft, with some areas 
basically unchanged. Because of the 
varied nature of the aquifer units 
within the Wasatch Formation 
overburden, water level drawdowns 
are variable as well. 


Water level drawdowns have 
propagated much farther and in a 
more consistent manner in the 
Wyodak coal seam aquifer than in the 
overburden. Coal drawdowns from 
1980 to 1995 were generally in excess 
of five ft within five miles west and 
one mile north of the active pit at the 
Black Thunder Mine _ (Hydro- 
Engineering 1996a). Since 1995, coal 
monitor wells located over two miles 
west of the active pits recorded an 
increased rate of drawdown as a 
result of dewatering associated with 
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CBM production. Coal water levels 
recorded by monitor wells located 
between two and 4.5 miles west of the 
pit declined between 21 and 67 ft 
from 1995 to 1999. During that same 
time period, coal water levels less 
than two miles west of the active 
Black Thunder Mine pits declined 
between 10 and 28 ft. In 1999, TBCC 
monitored water leveis in 10 monitor 
wells completed in the Wyodak coal 
seam and the maximum drawdown 
measured at that time was 
approximately 80 ft in a well located 
roughly three miles west the active pit 
(Hydro-Engineering 2000). Coal 
monitor wells within 0.5 mile west of 
the pit have recorded an overall 
decline of about 60 ft. Water levels 
and maps showing drawdowns in the 
vicinity of the pit are included in the 
annual report that the Black Thunder 
Mine submits to WDEQ/LOQD each 
year. 


TBCC used the MODFLOW model to 
predict the extent of water level 
drawdown in the Wyodak coal seam 
as a result of mining the existing 
leases at Black Thunder Mine. The 
results of the groundwater modeling 
which was updated in July 1999 to 
predict impacts associated with the 
development of the Thundercloud 
Amendment Area, are presented in 
Addendum MP-3.3.4 of the Black 
Thunder Mine 233-T6 permit 
document (TBCC 2000a). The 
predicted extent of drawdown (five ft 
contour) over the life of the mine if 
the Little Thunder LBA Tract is mined 
is shown on Figure 4-10. This 
prediction is approximate and based 
on extrapolation of TBCC’s earlier 
predictions by extending the 
drawdowns westward and northward 
by the dimensions of the Little 


Thunder LBA Tract. More precise 
predictions of the extent of 
drawdowns would be required in 
order to amend the Littl Thunder 
LBA Tract into the WDEQ/LOD 
permit area, if ALC acquires the tract. 


In November 2001, the Wyoming SEO 
records indicated a total of 634 
permitted water wells are located 
within three miles of the Little 
Thunder LBA Tract. Of this total, 182 
are owned by coal mining companies 
and are used for groundwater 
monitoring and water supply. The 
other 451 non mine-related wells are 
apportioned into the following use 
categories: 


¢ 233 CBM development only 

* 116 CBM development and 
livestock 

* 38 monitoring and 
miscellaneous 

¢ 37 livestock only 

¢ 10 livestock and domestic 

* 5S CBM development § and 
miscellaneous 

¢ 5S monitoring, livestock and 
miscellaneous 

¢ 3 livestock, industrial and 
miscellaneous 

¢ 2. reservoir 
miscellaneous 

¢ 2 CBM development, livestock 
and miscellaneous 


supply and 


Two of these permitted water wells 
are located within the expanded five- 
ft drawdown contour with completion 
depths that indicate they produce 
water from the Wyodak coal seam 
(this excludes wells constructed for 
monitoring, mine dewatering or CBM 
production). These wells are shown 
in Table 4-8. During the permitting 
process, the mine operator would be 
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required to update the hist of 
potentially impacted wells and predict 
impacts to these and other water- 
supply wells within the five-ft 
drawdown contour. The operator 
would be required to commit to 
replacing these water supplies with 
water of equivalent quality and 
quantity if they are affected by 
mining. 


TBCC has two water supply wells 
completed in aquifers below the coal. 
If the LBA tract is lease by the 
applicant, water would be produced 
from these wells for a longer period of 
time, but TBCC would not require 
additional sub-coal wells to mine the 
LBA tract. 


Groundwater quality within the 
backfill aquifer at the Little Thunder 
LBA Tract would be expected to be 
similar to groundwater quality 
measured in existing welis completed 
in the backfill at Black Thunder Mine. 
To date, six wells have been installed 
to monitor water Ievels and water 
quality in the backfill at Black 
Thunder Mine. In October 1999, TDS 
concentrations in five of the backfill 
mon. toring wells (one well can not be 


sampled due to a lack of saturation) 
ranged from 1,090 to 5,440 mg/L 
({Hydro-Engineering 2000) with a 
geometric mean of 2,140 mg/L. TDS 
concentrations observed in the Black 
Thunder Mine backfill are generally 
higher than those found in the 
undisturbed Wasatch Formation 
overburden or Wyodak coal aquifers. 


The hydraulic properties of the 
backfill aquifer at the Little Thunder 
LBA Tract would be expected to be 
similar to the hydraulic properties 
measured in existing wells completed 
in the backfill at Black Thunder Mine. 
The hydraulic conductivities of 0.12 
ft/day and 0.86 ft/day determined by 
testing two of the backfill wells are 
lower than the hydraulic conductivity 
(1.2 ft/day) reported for the Wyodak 
coal seam within the Little Thunder 
LBA Tract. 


West Roundup LBA Tract 


Mining the LBA tract would remove 
shallow aquifers on an additional 
3,161 acres (Proposed Action 
configuration), 3,787 acres 
(Alternative 2 configuration), 3,943 
acres (Alternative 2 plus lease WYW- 


Table 4-8. Water Supply Wells Possibly Subject to Drawdown if Little Thunder 


LBA Tract is Mined. 


SEO Well Depth 
Permit Yield Depth to Water 
Number Applicant Use (gpm) (ft) (ft) 
P13289P Durham Meat Co Stock unknown 108 66 
P92738W James R. & Irene Stuart Stock unknown 100 40 


Note: Wells in this table are believed from their completion depths to be completed in the 
Wvyodak coal seam, and are within the additional area of five ft or more drawdown caused 
by mining the Little Thunder LBA Tract. Wells impacted by the No Action Alternative are 
already addressed in the state mine permit document 
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127221 modification configuration), 
4.184 acres (Alternative 3 
configuration), or 4,340 acres 
{Alterns tive 3 plus lease WYW- 
12722. modification configuration), 
and replace the separate aquifer units 
with backfill composed of an 
unlayered muxture of the existing 
Wasatch Formation overburden and 
Fort Union Formation interburden. 


Overburden water levels have been 
monitored and recorded by North 
Rochelle Mine since 1981 at five 
monitor wells (Hydro-Engineering 
2000). Data recorded during that 
period do not indicate mining has 
necessarily caused water levels in the 
overburden to be depressed in 
proportion to distance and direction 
unknown from the active pits or in 
tume since mining began. The 
maximum drawdown measured to 
date in the overburden is 
approximately 14 ft at a monitor well 
located nearly one mile east of the 
active pit. Another overburden 
monitor well located approximately 
1,500 ft west of the active pit has 
recorded an overall drawdown of 10 
ft, 4.5 ft of that decline occurred from 
1998 to 1999 (Hydro-Enginecring 
2000). No substantial water level 
changes were observed during 1998 
to 1999 at the other three overburden 
wells monitored by TCC. Because of 
the varied nature of the aquifer units 
within the Wasatch Formation 
overburden, water level drawdowns 
are variable as well. 


Water level drawdowns have 
propagated much farther and in a 
more consistent manner in the 
Wyodak coal seam aquifer than in the 
overburden. Coal drawdowns from 
1980 to 1995 were generally in excess 


of 20 ft within one mile of the active 
pit at North Rochelle Mine (Hydro- 
Engineering 1996a). TCC monitored 
water levels at five wells completed in 
the coal from 1980 to 1995. The 
mining cperation then removed two 
coal wells, leaving three coal 
monitoring wells from 1995 to 1998. 
In i999, TCC monitored and recorded 
water levels in two Wyodak coal wells 
after a third w2s removed by mining. 
From 1998 tu 1999, the two 
remaining coe! monitor wells recorded 
drawdowns of 5.08 and 29.99 ft and 
both wells are located approximately 
a haif-mile west of the active pit 
(Hydro-Engineering 2000). Water 
levels and maps showing drawdowns 
in the vicinity of the pit are included 
in the annual report filed by the 
North Rochelle Mine with 
WDEQ/LOD each year. 


TCC used the MODFLOW model to 
predict the extent of water level 
drawdown in the Wyodak coal seam 
as a result of mining the existing 
leases at North Rochelle Mine. The 
results of (he groundwater modeling, 
which was updated in January 2000 
to predict impacts associated with the 
development of the North Roundup 
Amendment, are presented in 
Addendum MP-E oi the North 
Rochelle Mine 550-TS_ permit 
document (TCC 2000a). The 
predicted extent of drawdown (five ft 
contour) over the life of the mine if 
the West Roundup LBA Tract is 
mined is shown on Figure 4-11. This 
prediction is approximate and based 
on extrapolation of TCC’s earlier 
predictions by extending the 
drawdowns westward and northward 
by the dimensions of the West 
Roundup LBA Tract. More precise 


predictions of the extent of 
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drawdowns would be required in 
order to amend the West Roundup 
LBA Tract into the WDEQ/LQOD 
permit area, if the North Rochelle 
Mine acquires the West Roundup LBA 
Tract. 


In November 2001, the Wyoming SEO 
records indicated a total of 441 
permitted water wells are located 
within three miles of the West 
Roundup LBA Tract. Of this total, 
221 are owned by coal mining 
companies and are used for 
groundwater monitoring and water 
supply. The other 220 non mine- 
related wells are apportioned into the 
following use categories: 


¢ 90 CBM development only 

e« 50 monitoring and 
miscellaneous 

¢ 38 livestock only 

¢ 27 CBM development and 
livestock 

* S monitoring, livestock and 

miscellaneous 

8 monitoring only 

3 industrial 

2 domestic and livestock 

2 CBM development, livestock 

and miscellaneous 


Six of these permitted water wells are 
located within the expanded five-ft 
drawdown contour with completion 
depths that indicate they produce 
water from the Wyodak coal seam 
{this excludes wells constructed for 
monitoring, mine dewatering or CBM 
production). These wells are shown 
on Table 4-9. During the permitting 
process, the mine operator would be 


required to update the list of 
potentially impacted wells and predict 
impacts to these and other water- 


supply wells within the five-ft 


drawdown contour. The operator 
would be required to commit to 
replacing these water supplies with 
water of equivalent quality and 
quantity if they are affected by 
mining. 


TCC has two water supply wells 
completed in aquifers below the coal. 
If the LBA tract is lease by the 
applicant, water would be produced 
from these wells for a longer period of 
time, but TCC would not require 
additional sub-coal wells to mine the 
LBA tract. 


Groundwater quality within the 
backfill aquifer at the West Roundup 
LBA Tract would be expected to be 
similar to groundwater quality 
measured in existing wells completed 
in the backfill at nearby mines. Due 
to the absence of saturated backfill at 
North Rochelle Mine, no site-specific 
data are available yet for the quality 
of groundwater within the mine’s 
backfill. TDS concentrations 
observed in the backfill at nearby 
mines are generally higher than those 
found in the undisturbed Wasatch 
Formation overburden or Wyodak 
coal aquifer. At the Black Thunder 
Mine, which is located north of and 
adjacent to the North Rochelle Mine, 
October 1999 TDS concentrations of 
groundwater from the backfill were 
varied and ranged from 1,090 to 
5,440 mg/L (Hydro-Engineering 
2000) with a geometric mean of 2,140 
mg/L. 


The hydraulic properties of the 
backfill aquifer at the West Roundup 
LBA Tract would be expected to be 
similar to the hydraulic properties 
measured in existing wells completed 
in the backfill at nearby mines. 
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Table 4-9. Water Supply Wells Possibly Subject to Drawdown if West Roundup 
LBA Tract is Mined. 


SEO Well Depth 
Permit Yield Depth to Water 
Number Applicant Use (gpm) (ft) (ft) 
P12757P USFS Stock 4 165 unknown 

P101801W_ = Bridle Bit Ranch Company Stock 20 264 80 
P25608P # Paul & Edith Ruth Stock 4 110 flowing 
Wilkinson 
P5848W Paul Wilkinson Stock 3 140 0 
P29746W USFS Stock 10 175 30 


P25120W = Atlantic Richfield Company Monitoring, 0 142 97 


Miscellaneous 


Note: Wells in this table are believed from their completion depths to be completed in the 
Wyodak coal seam, and are within the additional area of five ft or more drawdown caused 
by mining the West Roundup Tract. Wells impacted by the No Action Alternative are 


already addressed in the state mine permit document. 


Again, due to the minimal areal 
extent of backfill and consequently a 
lack of saturation at North Rochelle 
Mine to date, no site-specific data are 
available for the hydraulic properties 
of the mine’s backfill. At Black 
Thunder Mine, the backfill has been 
tested at two wells, and the hydraulic 
conductivities of 0.12 ft/day and 0.86 
ft/day are slightly lower than the 
hydraulic conductivity (1.2 ft/day) 
reported for the Wyodak coal seam 
within the nearby Little Thunder LBA 
Tract. 


West Antelope LBA Tract 


Mining the LBA tract would remove 
shallow aquifers on an additional 
3,200 acres (Proposed Action 
configuration), 3,500 acres 
(Alternative 2 configuration), or 2,467 
acres (Alternative 3 configuration 
and replace the separate aquifer units 
with backfili composed of an 
unlayered mixture of the existing 


Wasatch Formation overburden and 
Fort Union Formation interburden. 


Of the three overburden wells that are 
currently monitored by ACC, no 
substantial water level declines were 
observed from 1979 to 2001 (ACC 
2001). One of the three overburden 
monitor wells exhibited a water level 
decline of approximately six ft in 
1999, probably due to an active pit 
encroaching to within 0.5 mile of the 
well. Of the three interburden wells 
that are currently monitored by ACC, 
one well has exhibited about six ft of 
overall drawdown, one well has 
recorded no drawdown, and the other 
well has recorded roughly a two ft 
increase in water level from 1979 to 
2001 (ACC 2001). Two underburden 
wells are currently being monitored 
and have recorded between 35 and 40 
ft of drawdown. Decreases in water 
levels in underburden monitoring 
wells are thought by ACC to be 
caused by depressurization 
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associated with dewatering of the 
overlying coal seams. 


Water level drawdowns have 
propagated much farther in the 
Wyodak/ Anderson and Canyon coal 
seam aquifer than in the overburden. 
Coal drawdowns from 1980 to 1995 
were generally in excess of five ft 
within four miles of the active pits at 
the Antelope Mine (Hydro-Engineering 
1996a). In 2000 and 2001, ACC 
monitored water levels in 12 monitor 
wells completed in the Anderson coal 
seam and nine monitor wells in the 
Canyon coal seam. The maximum 
drawdown measured at that time in 
an Anderson monitor well was about 
32 ft. That well is located 
approximately 3,500 ft northwest of 
the active pit. The maximum 
drawdown measured to date in the 
Canyon coal seam is about 100 ft. at 
a monitor well located within 1,000 ft 
of the active pit (ACC 2001). Prior to 
1993, mining occurred in relatively 
dry portions of the Anderson coal 
seam and little to no drawdown 
occurred within that aquifer. The 
water level in the Canyon coal seam 
has shown a drawdown trend in most 
monitor wells starting in 1988, 
apparently due to mining activities to 
the north of the Antelope Mine. The 
downward trend has accelerated from 
1988 to the present as a result of 
mining a fully saturated Canyon coal 
seam in the northeastern part of the 
Antelope Mine. Those Canyon coal 
monitor wells within 0.5 mile north 
and west of the active pits have 
recorded an overall decline of about 
80 to 90 ft. Drawdowns in both 
seams have resulted not only from 
mining, but also from a series of 
dewatering wells that have been used 
to lower water levels in advance of the 


pit since 1993. Water levels and 
maps showing drawdowns in the 
vicinity of the pit are included in the 
annual report for the Antelope Mine 
filed by ACC with WDEQ/LQD each 
year. 


ACC used the MODFLOW model to 
predict the extent of water level 
drawdown in the Anderson and 
Canyon coal seam aquifers as a result 
of mining the existing leases. at 
Antelope Mine. The results of the 
groundwater modeling are reported in 
the Mine Plan, Section MP5, 
Addendum MP-C of the Antelope Mine 
525-T6 permit document (ACC 1998). 
The predicted extent of drawdown 
(five ft contour) in the Anderson- 
Canyon coal seam over the life of the 
mine if the Antelope Mine acquires 
the West Antelope LBA Tract is 
shown on Figure 4-12. This 
prediction is approximate and is 
based on extrapolation of ACC’s 
earlier predictions by extending the 
drawdowns westward and northward 
by the dimensions of the West 
Antelope LBA Tract. More precise 
predictions of the extent of 
drawdowns would be required in 
order to amend the West Antelope 
LBA Tract into the WDEQ/LQOD 
permit area, if the Antelope Mine 
acquires the West Antelope LBA 
Tract. 


In November 2001, the Wyoming SEO 
records indicated a total of 276 
permitted water wells are located 
within three miles of the West 
Antelope LBA Tract. The majority 
(198) are owned by coal mining 
companies and are used for 
groundwater monitoring, dewatering 
and water supply. The other 78 non 
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mine-related wells are apportioned 
into the following use categories: 


e 33 livestock 

¢* 16 livestock and CBM 
development 

10 monitoring or miscellaneous 
8 livestock or domestic 

° CBM development 

2 livestock and miscellaneous 

1 livestock and reservoir 

1 industrial 

1 livestock, miscellaneous and 
CBM development 

¢ 1 domestic 


Six of these permitted water wells are 
located within the expanded five-ft 
drawdown contour with completion 
depths that indicate they produce 
water from the Anderson or Canyon 
coal seam (this excludes. wells 
constructed for monitoring, mine 
dewatering or CBM _ production). 
These wells are shown on Table 4-10. 


During the permitting process, the 
mine operator would be required to 
update the list of potentially impacted 
wells and predict impacts to these 
and other water-supply wells within 
the five-ft drawdown contour. The 
operator would be required to commit 
to replacing these water supplies with 
water of equivalent quality and 
quantity if they are affected by 
mining. 


ACC has one water supply well 
completed in aquilers below the coal. 
If the LBA tract is lease by the 
applicant, water would be produced 
from this well for a longer period of 
time, but ACC would not require 
additional sub-coal wells to mine the 
LBA tract. 


Groundwater quality within the 
backfill aquifer at the West Antelope 
LBA Tract would be expected to be 
similar to groundwater quality 
measured in existing wells completed 
in the backfill at Antelope Mine. To 
date, seven wells have been installed 
to monitor water levels and water 
quality in backfill at the Antelope 
Mine. Four of these backfill 
monitoring wells are iocated in the 
southern part of the mine and have 
not yet been sampled due to a lack of 
saturation. Three backfill monitoring 
wells that were added to ACC’s 
monitoring program in 2000 are 
located in the northeastern part of the 
mine and had sufficient saturation to 
be sampled in 2001. TDS 
concentrations in these. three 
monitoring wells ranged from 1,990 
to 5,120 mg/L in August 2001 (ACC 
2001). 


The hydraulic properties of the 
backfill aquifer at the West Antelope 
LBA Tract would be expected to be 
similar to the hydraulic properties 
measured in existing wells completed 
in the backfill at nearby mines. To 
date, no. site-specific data are 
available for the hydraulic properties 
of the mine’s backfill. The hydraulic 
properties measured in existing wells 
completed in the backfill at North 
Antelope/ Rochelle Complex, located 
northeast of the Antelope Mine, are 
variable but in general comparable to 
the Wasatch Formation overburden 
and Wyodak coal. At North 
Antelope/Rochelle Complex, the 
backfill aquifer has been tested at 
four wells, and the average hydraulic 
conductivity is 36 ft/day, which 
exceeds the average hydraulic 
conductivity (9.5 ft/day) reported for 
the Wyodak coal seam in the vicinity 
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Table 4-10. Water Supply Wells Possibly Subject to Drawdown i! West Antelope 


LBA Tract is Mined. 


SEO Well Depth 
Permit Yield Depth to Water 
Number Applicant Use (gpm) (ft} (ft) 
P23600P _— Patricia L. Isenberger Stock 7 300 100 

PSO638W sti PPattricia L. Isenberger Stock 1S 210 35 
P76179W =OWY State Highway Dept. Monitoring, 0 300 33 
Miscellaneous 
P109953W Patricia L. Isenberger Litton Miscellaneous l 350 60 
PS5612P Patricia L. Isenberger Litton Stock l 350 60 
P23601P =‘ Patricia L. Isenberger Stock 7 250 unknown 


Note: Wells in this table are believed from their completion depths to be completed in the 
Canyon or Anderson coal seam, and are within the additional area of five ft or more 
drawdown caused by mining the West Antelope Tract. Wells impacted by the No Action 
Alternative are already addressed in the state mine permit document. 


of the North Antelope/Rochelle 
Complex. The data available indicate 
that the hydraulic conductivity of the 
backfill would be greater than or 
equal to premining coal values, 
suggesting that wells completed in 
the backfill would provide yields 
greater than or equal to premining 
coal wells. 


Impacts to designated AVFs are 
generally not permitted if the AVF is 
determined to be significant to 
agriculture. AVFs that are not 
significant to agriculture can be 
disturbed during mining, but they 
must be restored as part of the 
reclamation process. In order to 
restore the AVF, the physical and 
hydrologic characteristics of the AVF 
must be determined. AVF 
investigations conducted within the 
General Analysis Area have identified 
AVFs that occur along Porcupine 
Creek, Antelope Creek, Little Thunder 


Creek, and North Prong Little 
Thunder Creek downstream of the 
LBA tracts. Within the General 
Analysis Area, one flood irrigated hay 
meadow near the confluence of 
Porcupine Creek and Antelope Creek 
has been determined by the 
WDEQ/LQD to be significant to 
agriculture. 


The NARO North and Little Thunder 
LBA Tracts, have been evaluated and 
declared non-AVF by WDEQ/LQD. 
The NARO South LBA Tract, West 
Roundup LBA Tract and portions of 
the West Antelope LBA Tract have not 
yet been formally evaluated for the 
presence of AVFs. 


No unconsolidated stream laid 
deposits are found within the NARO 
South LBA Tract; therefore, it is 
unlikely an AVF declaration would be 
made. 


Based on previous non-AVF 
declarations made on Olson Draw 
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downstream of the West Roundup 
LBA Tract, it is unlikely that this 
channel would receive an AVF 
declaration upstream on the LBA 
tract where the drainage is smaller 
and AVF characteristics are 
negligible. 


Antelope Creek within and extending 
two miles upstream from the existing 
Antelope Mine permit boundary has 
been declared an AVF by 
WDEQ/LQD, and a portion of this 
declared AVF is within the West 
Antelope LBA Tract. ACC’s approved 
mining and reclamation plan avoids 
disturbing Antelope Creek and an 
adjacent designated buffer zone. 
Therefore, portions of the Antelope 
Creek valley within the West Antelope 
LBA Tract would not be mined, if the 
Antelope Mine acquires the tract. 


Spring Creek within and extending 
two miles upstream from the existing 
Antelope Mine permit boundary has 
also been investigated for the 
presence of an AVF by ACC, although 
no specific declarations have been 
made by the WDEQ/LQD. If ACC 
acquires the West Antelope LBA 
Tract, those portions of the tract and 
surrounding area that would be 
amended into the Antelope Mine 
permit that have not had specific 
declarations of the presence or 
absence of AVFs_ would be 
investigated as part of the mine 
permitting process. The WDEQ/LOD 
has determined that the declared and 
potential AVFs within the current 
Antelope Mine permit boundary are 
not significant to agriculture (ACC, 
State Decision Document 2001). 
With the exception of an unsuccessful 
attempt at flood irrigation on Spring 
Creek, there is no present or 


historical record of agricultural use, 
other than undeveloped rangeland, of 
the stream laid deposits within the 
West Antelope LBA Tract. If WDEQ 
determines that an AVF is present on 
the tract, it is reasonable to assume 
that mining would be permitted in 
those areas because the lack of 
agricultural development in this area 
precludes a determination of 
significance to agriculture. 


Streamflows in Spring Creek would be 
diverted around the active mining 
areas in a temporary diversion 
channel. Consequently, disruptions 
to streamflows that might supply 
AVFs on Antelope Creek downstream 
of the Antelope Mine would not be 
expected to be substantial. 


Streamflows in the other LBA tracts 
would be diverted around the active 
mining areas in temporary diversion 
ditches or captured in flood control 
reservoirs above the pit. If flood 
control impoundments are used, it 
would be necessary to evacuate them 
following major runoff events to 
provide storage volume for the next 
flood. Consequently, disruptions to 
streamflows that might supply 
downstream AVFs are expected to be 
negligible. Groundwater intercepted 
by the mine pits would be routed 
through settling ponds to meet state 
and federal quality criteria, and the 
pond discharges would likely increase 
the frequency and amount of flow in 
these streams, thereby increasing 
surface water supplies to downstream 
AVFs. 


If the LBA tracts are mined as 
extensions of existing operations, the 
mining would extend upstream on 
streams already in active mine areas. 
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Therefore, no direct, indirect, or 
cumulative impacts are anticipated to 
off-site AVFs through mining of any of 
the LBA tracts included in this 
analysis. 


4.1.7 Wetlands 


PRCC, TBCC, TCC, and ACC have 
completed wetland inventories 
identifying the acres of jurisdictional 
and non-jurisdictional wetlands on 
each of the LBA tracts as applied for 
and lands added under BLM 
alternative configurations. Table 4-11 
presents the inventory results for 
each LBA tract. A maximum of 62.16 
acres of jurisdictional and 51.58 
acres of non-jurisdictional wetlands 
would be disturbed if each of the LBA 
tracts is leased and subsequently 
mined under the largest action 
alternative configuration. 


Most existing wetlands on the LBA 
tracts would be destroyed by 
currently approved mining operations 
at the adjacent mines. The exception 
may be riverine wetlands associated 


with Antelope Creek and wetlands 
association with other streams that 
cross the LBA tracts but would not be 
disturbed during currently approved 
mining operations. COE requires) 
replacement of all - impacted 
jurisdictional wetlands in accordance 
with Section 404 of the Clean Water 
Act. Replacement of functional 
wetlands on privately-owned surface 
may occur in accordance with 
agreements with the private 
landowners; privately owned surface 
lands are included in all five LBA 
tracts as applied for. During the 
period of time after mining and before 
replacement of wetlands, all wetland 
functions would be lost. The replaced 
wetlands may not duplicate the exact 
function and landscape features of 
the premine wetlands, but 
replacement plans would be 
evaluated by COE and replacement 
would be in accordance with the 
requirements of Section 404 of the 
lean Water Act as determined by 
COE. 


Table 4-11. Maximum Wetland Impacts in the NARO North and South, Little 
Thunder, West Roundup, and West Antelope LBA Tracts. 


Non-Jurisdictional 
Jurisdictional Wetlands’ Wetlands’ 
LBA Tract (acres) (acres) 
NARO North and South 18.40 28.50 
Little Thunder 5.19 2.87 
West Roundup 6.80 20.21 
West Antelope 31.77 0.00 
Total 62.16 51.58 


Notes: ' Includes the area of each LBA tract as applied for, lands added under BLM 
alternatives, and the additional area that would be disturbed by mining and 
reclaiming the tract as part of the existing mining operation. 
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As a result of recent court directives, 
playas may no longer be identified as 
jurisdictional waters of the U.S. 
under Section 404 of the Clean Water 
Act. These non-jurisdictional wetland 
features, having significant biological 
and hydrological features, cover 
portions of the NARO North and 
South, Littl Thunder, and West 
Roundup LBA Tracts. Although COE 
may not require their replacement as 
a result of the recent court directive, 
the applicant mines plan to continue 
establishing playa/depression 
features within the _ reclaimed 
topography if the LBA tracts are 
mined as extensions of existing 
operations. If no special segregation 
and placement of overburden and 
soils are necessary, reclamation costs 
do not increase if playa/depressional 
features are restored. However, if 
special handling of materials is 
necessary, the reclamation costs 
associated with restoration of 
playa/depressional features are 
generally higher on a site-specific 
basis. 


4.1.8 Vegetation 

Under the Proposed Actions, mining 
of the five LBA tracts would 
progressively remove the native 
vegetation on 17,375 acres on and 
near the LBA tracts. Vegetation 
removal at each LBA tract under the 
Proposed Actions and _ action 
alternatives is presented as_ the 


additional disturbance areas in 
Tables 2-1 through 2-4. 


Short-term impacts associated with 
the removal of vegetation from the 
LBA tracts would include increased 
soil erosion and habitat loss for 
wildlife and livestock. Potential long- 


term impacts include loss of habitat 
for some wildlife species as a result of 
reduced plant species diversity, 
particularly big sagebrush, on 
reclaimed lands. However, grassland- 
dependent wildlife species and 
livestock would benefit from the 
increased grass cover and production. 


Reclamation, including revegetation 
of these lands, would occur 
contemporaneously with mining on 
adjacent lands, i.e., reclamation 
would begin once an area is mined. 
Estimates of the time elapsed from 
topsoil stripping through reseeding of 
any given area range from two to four 
years. This would be longer for areas 
occupied by stockpiles, haulroads, 
sediment-control structures, and 
other mine facilities. Some roads and 
facilities would not be reclaimed until 
the end of mining. No new life-of- 
mine facilities would be located on 
any of the LBA tracts under the 
Proposed Actions or Alternatives 2 or 
3, in which each LBA tract would be 
mined as an extension of an existing 
mine. 


Grazing restrictions prior to mining 
and during reclamation would remove 
up to 100 percent of the LBA areas 
from livestock grazing. This 
reduction in vegetative production 
would not seriously affect livestock 
production in the region, and long- 
term productivity on the reclaimed 
land would return to premining levels 
within several years following seeding 
with the approved final seed mixture. 
Wildlife use of the area would not be 
significantly restricted throughout the 
operations. 


Reestablished vegetation would be 
dominated by species mandated in 
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the reclamation seed mixtures (to be 
approved by WDEQ). The majority of 
the approved species are native to the 
LBA tracts. Initially, the reclaimed 
lands would be dominated by 
grassland vegetation, which would be 
less diverse than the premining 
vegetation. At least 20 percent of the 
area would be reclaimed to native 
shrubs at a density of one per square 
meter as required by current 
regulations. Estimates for the time it 
would take to restore shrubs to 
premining density levels range from 
20 to 100 years. An indirect impact 
of this vegetative change could be 
decreased big game habitat carrying 
capacity. Following completion of 
reclamation (seeding with the final 
seed mixture) and before release of 
the reclamation bond (a minimum of 
ten years), a diverse, productive, and 
permanent vegetative cover would be 
established on the LBA tracts. The 
decrease in plant diversity would not 
seriously affect the potential 
productivity of the reclaimed areas, 
and the proposed postmining land 
use (wildlife habitat and rangeland) 
should be achieved even with the 
changes in vegetation composition 
and diversity. Private landowners 
(Figures 3-6 through 3-9) would have 
the right to manipulate the vegetation 
on their lands as they desire once the 
reclamation bond is released. 


On average, approximatelv ) to 
4,000 acres would be di od each 
year that mining occ’ all five 


proposed lease area. are mined 
concurrently. This disturbance would 
occur regardless of which action 
alternatives are selected. By the time 
mining ceases, over 75 percent of 
these disturbed lands would have 
been reseeded. The remaining 25 


percent would be reseeded during the 
following two to three years as the 


life-of-mine facilities areas are 
reclaimed. 


The reclamation plans for the existing 
mines include steps to control 
invasion by weedy (invasive 
nonnative) plant species. The 
reclamation plans for each LBA tract 
would also include steps to control 
invasion from such species. Native 
vegetation from surrounding areas 
would gradually invade and become 
established on the reclaimed land. 


The climatic record of the western 
U.S. suggests that droughts could 
occur periodically during the life of 
the mines. Such droughts would 
severely hamper revegetation efforts, 
since lack of sufficient moisture 
would reduce germination and could 
damage newly established plants. 
Same-aged vegetation would be more 
susceptible to disease than would 
plants of various ages. Severe 
thunderstorms could also adversely 
affect newly seeded areas. Once a 
stable vegetative cover is established, 
however, these events would have 
similar impacts as would occur on 
native vegetation. 


Changes expected in the surface 
water network on each LBA tract asa 
result of mining and reclamation 
would affect the reestablishment of 
vegetation patterns on the reclaimed 
areas to some extent. The postmining 
maximum overland slope would be 20 
percent in accordance with WDEQ 
policy. The average reclaimed 
overland slope on each LBA tract 
would not be known until WDEQ’s 
technical review of each permit 
revision application is complete. No 
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significant changes in the average 
overland slope are predicted. 


Following reclamation, the LBA tracts 
would be primarily a mixture of 
prairie grasslands’ with 
graminoid /forb-dominated areas. An 
overall reduction in species diversity, 
especially for the shrub component, 
would occur. As indicated previously, 
following reclamation bond release, 
management of the privately-owned 
surface areas would revert back to 
the private surface owners, who 
would have the right to manipulate 
the reclaimed vegetation. 


Jurisdictional wetlands would fall 
under the jurisdiction of the COE. 
Detailed wetland mitigation plans 
would be developed at the permitting 
stage to ensure no net loss of 
jurisdictional wetlands within the 
General Analysis Area. Functional 
wetlands may be restored in 
accordance with the requirements of 
the surface landowner. 


The decrease in plant diversity would 
not seriously affect productivity of the 
reclaimed areas, regardless of the 
alternatives selected, and _ the 
proposed postmining land use 
(wildlife habitat and rangeland) would 
be achieved even with the changes in 
vegetative species composition and 
diversity. 


4.1.10 Wildlif 


Local wildlife populations are directly 
and indirectly impacted by mining. 
These impacts are both short-term 
(until successful reclamation is 
achieved) and long-term (persisting 
beyond successful completion of 
reclamation). The direct impacts of 
surface coal mining on wildlife occur 
during mining and are therefore 
short-term. They include road kills 
by mine-related traffic, restrictions on 
wildlife movement created by fences, 
spoil piles, and pits, and 
displacement of wildlife from active 
mining areas. Displaced animals may 
find equally suitable habitat that is 
not occupied by other animals, 
occupy suitable habitat that is 
already being used by othr 
individuals, or occupy poorer quality 
habitat than that from which they 
were displaced. In the second and 
third situations, the animals may 
suffer from increased competition 
with other animals and are less likely 
to survive and reproduce. The 
indirect impacts are longer term and 
may included a reduction in big game 
carrying capacity and microhabitats 
on reclaimed land due to flatter 
topography, less diverse vegetative 
cover, and reduction in sagebrush 
density. 


These impacts are currently occurring 
on the existing leases as mining 


4.1.9 Threatened, Endangered, occurs. If the LBA tracts are leased 

Proposed, and Candidate Plant under the Proposed Actions or 

Species and USFS Region 2 Sensitive Alternatives 2 or 3, the areas of 

Species mining disturbance would extend 
onto the LBA tracts. Mining would be 

Refer to Appendix G. extended by up to 5.5 years at the 
North Antelope/Rochelle Complex, 
10.7 years at the Black Thunder 
Mine, and 7.1 years at the North 
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Rochelle Mine. Mining of the West 
Antelope LBA Tract by ACC is not 


expected to extend the current mining 
life. 


Under the Proposed Actions and 
action alternatives, big game would 
be displaced from portions of the LBA 
tracts to adjacent ranges during 
mining. Pronghorn would be most 
affected; however, none of the areas 
within two miles of the LBA tracts has 
been classified as crucial or critical 
pronghorn habitat. Mule deer would 
not be substantially impacted, given 
their infrequent use of these lands 
and the availability of suitable habitat 
in adjacent areas. None of the land 
within the General Analysis Area is 
considered by WGFD to be an elk use 
area, although elk have been 
observed wintering on _ reclaimed 
grassiands within the General 
Analysis Area in recent years. Big 
game displacement would be 
incremental, occurring over several 
years and allowing for gradual 
changes in distribution patterns. Big 
game residing in the adjacent areas 
could be impacted by increased 
competition with displaced animals. 
Noise, dust, and associated human 
presence would cause some localized 
avoidance of foraging areas adjacent 
to mining activities. On the existing 
leases, however, big game have 
continued to occupy areas adjacent to 
and within active mining operations, 
suggesting that some animals may 
become habituated to such 
disturbances. 


Big game animals are highly mobile 
and can move to undisturbed areas. 
There would be more restrictions on 
big game movement on or through the 
tracts, however, due to. the 
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construction of additional fences, 
spoil piles, and pits related to mining. 
During winter storms, pronghorn may 
not be able to negotiate these 
barners. WDEQ guidelines require 
fencing to be designed to permit 
pronghorn passage to the extent 
possible. 


Recently, the WGFD reviewed 
monitoring data collected on mine 
sites for big game species and the 
monitoring requirements for big game 
species on those mine sites. Their 
findings concluded that the 
monitoring had demonstrated the 
lack of impacts to big game on 
existing mine sites. No severe muine- 
caused mortalities have occurred and 
no long-lasting impacts on big game 
have been noted on existing mune 
sites. The WGFD therefore 
recommended that big game 
monitoring be discontinued on all 
existing mine sites. New mines will 
be required to conduct big game 
monitoring if located in crucial winter 
range or in significant migration 
corridors, neither of which are 
present within the LBA tracts within 
the General Analysis Area. 


If the LBA tracts are leased, road kills 
related to mine traffic would be 
extended within the General Analysis 
Area by up to 5.5 years for the North 
Antelope/Rochelle Complex, 10.7 
years for Black Thunder Mine, and 
7.1 years for North Rochelle Mine. 
The life of the Antelope Mine would 
not be extended if the West Antelope 
lease is mined. 


After mining and reclamation, 
alterations in the topography and 
vegetative cover, particularly the 
reduction in sagebrush density, 
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would cause a decrease in carrying 
Capacity and diversity on the LBA 
tracts. Sagebrush would gradually 
become reestablished on the 
reclaimed land, but the topographic 
changes would be permanent. 


Medium-sized mammals (such as 
rabbits, coyotes, and foxes) would be 
temporarily displaced to other 
habitats by mining, potentially 
resulting in increased competition 
and mortality. However, these 
animals would rebound on reclaimed 
areas, as forage is developed and 
small mammal prey species are 
recolonized. Direct losses of small 
mammals would be higher than for 
other wildlife, since the mobility of 
small mammals is limited and many 
retreat into burrows when disturbed. 
Therefore, populations of such prey 
animals as voles, mice, and prairie 
dogs would decline during mining. 
However, these animals have a high 
reproductive potential and tend to 
reinvade and adapt to reclaimed 
areas quickly. A research project on 
habitat reclamation on mined lands 
within the PRB for small mammals 
and birds concluded that reclamation 
objectives to encourage. the 
recolonization of small mammal 
communities are being achieved 
(Shelley 1992). 


Upland game birds known to occur 
within the General Analysis Area 
include mourning doves, wild turkey, 
gray partridge, sharp-tailed grouse, 
and sage grouse. Although mourning 
doves are common seasonal residents 
of the General Analysis Area, the 
primary upland game species within 
the area is the sage grouse. Sage 
grouse are yearlong residents and are 
found to regularly occur in suitable 


nabitats in the General Analysis Area. 
Following is a description of sage 
grouse occurrences within each of the 
LBA tracts. 


NARO North and South LBA Tracts 


Sage grouse are found on lands near 
the NARO North and South LBA 
Tracts; however, no historic or active 
sage grouse ieks were observed 
during the 2001 survey on or within 
two miles of the two LBA tracts. One 
active sage grouse strutting ground 
(Kort Lek), is located near the 
northwest corner of the North 
Antelope/ Rochelle Complex’s current 
permit area. A small portion of the 
two-mile radius from the lek, which 
identifies the area in which most hens 
will nest, would extend onto the North 
Antelope/Rochelle Complex’s 
anticipated permit amendment area. 
Sage grouse were not observed using 
the LBA tracts during the field 
survey; however, sage grouse, fresh 
tracks, and droppings have been 
observed on adjacent lands. 


Little Thunder LBA Tract 


Sage grouse currently do not appear 
to frequent the Little Thunder LBA 
Tract. No active sage grouse Icks 
were observed during the 2001 survey 
on or within two miles of the LBA 
tract. One inactive sage grouse liek 
(Black Thunder Lek) was discovered 
within the Black Thunder Mine 
permit area in 1984 near the 
southeast corner of the Little Thunder 
LBA Tract. The two-mile radius 
around the lek extends onto the LBA 
tract. Annual monitoring of the Black 
Thunder Lek began in 1985, and no 
sage grouse have been observed at 
the lek since 1994. Sage grouse were 


South Powder River Basin Coal Draft EIS 4-65 


A 


4.0 Environmental Consequences 


not observed using the LBA tract or 
adjacent lands during the 2001 field 
survey. 


West Roundup LBA Tract 


Sage grouse commonly occur in the 
viciiity of the West Roundup LBA 
Tract. One inactive Iek (Black 
Thunder Lek) is located 
approximately 0.5 mile north of the 
proposed lease area, and the two-mile 
radius around the Iek extends onto 
the LBA tract. Grouse have not been 
observed using this lek since 1994. 
No new Ieks were found and no sage 
grouse were observed to be within or 
adjacent to the LBA tract during the 
2001 field survey. 


West Antelope LBA Tract 


Sage grouse do not appear to frequent 
the West Antelope LBA Tract. No 


sage grouse Ieks have been observed 
on or near the Antelope Mine during 
baseline studies (1978-1979) or 
during annual wildlife monitoring 
surveys (1982-2000), which have 
included most of the LBA tract under 
the Proposed Action and Alternative 3 
and the entire area added in 
Alternative 2. No sage grouse have 
been observed within the vicinity of 
the Antelope Mine or West Antelope 
LBA wildlife study area since 1986. 


Mining results in the temporary loss 
of nesting habitat and some 
disturbance to breeding activities 
when mining operations are within 
close proximity to sage grouse 
strutting grounds. Monitoring of sage 
grouse activities has indicated that 
the birds frequently change Iek sites. 
It is likely that if mining activities 
disturb a iek, sage grouse will use an 


alternate lek site for breeding 
activities. Currently, none of the LBA 
tracts include any active sage grouse 
leks. Should sage grouse estabiish a 
lek on any of the proposed iease areas 
prior to mining, the lessee would be 
required to take appropriate 
mitigation steps prior to mining. 
Effort would also be made to 
reestablish shrubs on_ reclaimed 
lands, grade reclaimed lands to create 
swales and depressions, and continue 
monitoring sage grouse activity in the 
area before, during, and after mining. 
These and other measures would be 
further developed within the 
WDEQ/LQD permit approval process, 
if the tracts are leased. 


Mining the LBA tracts would not 
impact regional raptor populations; 
however individual birds or pairs may 
be impacted. Raptor species that 
commonly nest in the General 
Analysis Area are the golden cagle, 
ferruginous hawk, red-tailed hawk, 
Swainson’s hawk, great horned owl, 
and burrowing owl. Despite the lack 
of suitable nesting habitat (cliffs and 
tall trees), numerous raptor species 
have been observed nesting on or 
near the proposed lease areas. 
Following is a description of raptor 
occurrences on each of the LBA 
tracts. 


NARO North and South LBA Tracts 


Nine active raptor nests were 
observed during the 2000 survey in 
the NARO North and South LBA 
Tracts. These included four 
ferruginous hawk nests, one red- 
tailed hawk nest, and four Swainson’s 
hawk nests. 
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Little Thunder LBA Tract 


A total of five raptor species have 
been identified nesting within two 
miles of the Little Thunder LBA Tract 
as proposed and the area added by 
Alternative 2, including the golden 
eagle, ferruginous hawk, red-tailed 
hawk, Swainson’s hawk, and 
burrowing owl. The golden eagle, 
ferruginous hawk, and Swainson’s 
hawk had intact nest sites on the LBA 
tract during the 2001 survey. 


West Roundup LBA Tract 


A total of four raptor species (golden 
eagle, ferruginous hawk, Swainson’s 
hawk, and burrowing owl) have been 
identified nesting within the raptor 
survey area, which includes the West 
Roundup LBA Tract as proposed, 
areas added under Alternatives 2 and 
3, and a two-mile radius. The 2001 
survey recorded 28 intact nest sites 
within this raptor survey area, 
including three golden eagle nests, 17 
ferruginous hawk nests, two 
Swainson’s hawk nests, two 
burrowing owl nests, three 
Swainson’s hawk/ferruginous hawk 
nests, and one golden 
eagle/ferruginous hawk nest. One 
intact nest (ferruginous hawk) is 
within the LBA tract as proposed, and 
one nest (ferruginous hawk) is within 
the area added under Alternative 3. 


West Antelope LBA Tract 


A total of five raptor species (golden 
eagle, ferruginous hawk, red-tailed 
hawk, great horned owl, and 
burrowing owl) have been identified 
nesting within the raptor survey area, 
which includes the West Antelope 
LBA Tract as proposed, lands added 


by Alternative 2, and a two-mile 
radius. The 2000 survey recorded 
nine nests within this raptor survey 
area: seven nests on the LBA tract as 
proposed and two nests on lands 
added under Alternative 2. Nests on 
the LBA tract include two red-tailed 
hawk nests, one great horned owl 
nest, two burrowing owl nests, one 
golden eagle/great horned ow! nest 
and one red-tailed hawk/ golden eagle 
nest. Nests on the Alternative 2 area 
included two ferruginous hawk nests, 
which have been inactive since at 
least 1978. 


Mining activity could cause raptors to 
abandon nests' proximate to 
disturbance. USFWS recommends a 
one-mile buffer around all 
ferruginous hawk nests. USFWS and 
WDEQ/LQD approval would be 
required before mining would occur 
within buffer zones for future or 
adjacent active raptor nests. Each of 
the four applicant mines annually 
monitors territorial occupancy and 
nest productivity on and around their 
existing leases. Raptor nesting 
activity has frequently occurred in 
active mining and construction areas 
and the four applicant mines have 
successfully executed state-of-the-art 
mitigation techniques to protect nest 
productivity. There is an approved 
raptor mitigation plan for each of the 
existing applicant mines. These 
monitoring and mitigation plans, as 
required by the USFWS and 
WDEQ/LQD, would be amended to 
include the NARO North and South, 
Little Thunder, West Roundup, and 
West Antelope LBA Tracts if they are 
leased. Mining near raptor territories 
would minimally impact availability of 
raptor forage species. At each of the 
applicant mines, lack of nesting 
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habitat, not a lack of forage area, has 
been determined to be the most 
important factor limiting raptor 
density. During mining, nesting 
habitat is created by the excavation 
process (highwalls), as well as 
through enhancement efforts (nest 
platforms and boxes). After mining, 
the reclamation plan would 
reestablish the ground cover 
necessary for the return of a suitable 


prey base. 


Displaced songbirds would have to 
compete for available adjacent 
territories and resources when their 
habitats are disturbed by mining 
operations. Where adjacent habitat is 
at carrying capacity, this competition 
would result in some mortality. 
Losses would also occur when habitat 
disturbance coincides with egg 
incubation and rearing of young. 
Impacts of habitat loss would be 
short-term for grassland species, but 
would last longer for tree- and shrub- 
dependent species. Concurrent 
reclamation would minimize these 
impacts. A diverse seed mixture 
planted in a mosaic with a shrubland 
phase would provide food, cover, and 
edge effect. Other habitat 
enhancement practices include the 
restoration of diverse landforms, 
direct topsoil replacement, and the 
construction of brush piles, snags 
and rock piles. A research project on 
habitat reclamation on mined lands 
within the PRB for small mammals 
and birds concluded that the diversity 
of song birds on reclaimed areas was 
less than on adjacent undisturbed 
areas, although their overall numbers 
were greater (Shelley 1992). 


Under current natural conditions, 
waterfowl and shorebird habitat on 


the LBA tracts is minimal, and 
production of these species is very 
limited. Mining the LBA tracts would 
thus have a negligible effect on 
migrating and breeding waterfowl. 
Sedimentation ponds created during 
mining would provide interim habitat 
for these fauna. WDEQ and COE 
would also require mitigation of any 
disturbed wetlands’ during 
reclamation, which would minimize 
impacts. If the replaced wetlands on 
the LBA tracts do not duplicate the 
exact function and/or landscape 
features of the premine wetlands, 
waterfowl and shorebirds could be 
beneficially or adversely affected as a 
result. 


No fish habitat would be impacted if 
the NARO North and South, Little 
Thunder, or West Roundup LBA 
Tracts are leased and mined. Fish 
habitat occurs on the West Antelope 
LBA Tract, but is limited by the 
intermittent nature of Antelope Creek 
in this area. Three fish species 
tolerant of intermittent stream flows 
were found during a 1980 survey: 
sand shiner, flathead minnow, and 
plains killifish. ACC’s approved 
mining plan avoids’ disturbing 
Antelope Creek and an adjacent 
designated buffer zone. Since ACC 
does not plan to disturb Antelope 
Creek during mining, fish habitat 
would not be affected if the West 
Antelope LBA Tract is leased by the 
applicant mine. 


The impacts discussed above would 
apply to each action alternative for 
each applicant mine. The assessment 
of impacts to wildlife by mining the 
LBA tracts would be addressed 
during the WGFD and WDEQ/LQD 
review of each mine’s_ permit 
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application, and within the 
WDEQ/LQD permit approval process. 


4.1.11 Threatened, Endangered, 

Wildl 
eee a | USFS Region 2 § “iy 
Species 


Refer to Appendix G. 
4.1.12 Land Use and Recreation 


The major adverse environmental 
consequences of the Proposed Actions 
and action alternatives on land use 
would be the reduction of livestock 
grazing (cattle and sheep), loss of 
wildlife habitat (particularly big 
game), and curtailment of oil and gas 
development during mining of the 
coal and reclamation. Wildlife and 
livestock use would be displaced 
while the tracts are being mined and 
reclaimed. Estimated disturbance 
areas for each LBA tract and for each 
alternative configuration § are 
presented in Tables 2-1 through 2-4. 


Sections 3.11 and 4.1.2 and Appendix 
G of this document address the total 
number of producing, abandoned, or 
shut in oil and gas (conventional and 
CBM) wells that presently exist on the 
LBA tracts under the Proposed 
Actions and Alternatives 2 and 3. 
Well location information, federal oil 
and gas ownership, and federal oil 
and gas lessee information § are 
presented in Figures 3-10 through 3- 
13 and Tables 3-8 through 3-11. 
BLM manages federal lands on a 
multiple use basis, in accordance 
with the regulations. In response to 
conflicts between oil and gas and coal 
lease holders, BLM has issued a 
policy statement on conflicts between 
CBM and coal development (BLM 


Instruction Memorandum No. 2000- 
081). That policy advocates 
optimizing the recovery of both coal 
and CBM resources to ensure that 
the public receives a _ reasonable 
return for these publicly owned 
resources. Optimal recovery of both 
coal and oil and gas resources 
requires negotiation and cooperation 
between the oil and gas lessees and 
the coal lessees. Currently, the Little 
Thunder LBA tract is the only tract 
within the General Analysis Area with 
producing CBM wells, although the 
other LBA tracts contain CBM wells 
in various stages of development (e.g., 
permitting, driiling, etc.). 
Negotiations are ongoing between the 
applicant mines and the existing oil 
and gas lessees on how to proceed 
with both operations if the coal tracts 
are leased. Royalties have been and 
would be lost to both the state and 
federal governments if conventional 
oil and gas wells are abandoned 
prematurely, if the federal CBM is not 
recovered prior to mining, or if federal 
coal is not recovered due to conflicts. 
State and federal governments can 
also lose bonus money when the 
costs of the agreements between the 
lessees are factored into the fair 
market value determinations. 


As discussed in Section 3.11 of this 
document, the NARO North, Little 
Thunder, and West Roundup LBA 
Tracts include federal lands, which 
are administered by the USFS. As 
many as 4,076.4 acres of federal 
lands would be removed from public 
access if these LBA tracts were leased 
under the maximum tract area 
configurations. The loss of 
accessibility to federal lands is long 
term (during mining and 
reclamation), but is not permanent. 
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Public access to federal lands would 
be restored after mining and 
reclamation are complete. 


A number of federal/non-federal 
lands exchanges between the USFS 
and private interests have been 
completed on the TBNG. These 
exchanges have helped to eliminate 
isolated parcels of federal lands and 
consolidate federal land ownership 
and to improve public access to 
federal lands in the TBNG. Some of 
the PRB coal mines have participated 
in partnerships with USFS in 
facilitating some of these exchanges. 


Hunting on the LBA tracts would be 
eliminated during mining and 
reclamation. Pronghorn, mule deer, 
and elk occur on and adjacent to the 
LBA tracts. Sage grouse, mourning 
dove, waterfowl, rabbit, and coyote 
also inhabit these tracts. Mining the 
NARO North, Little Thunder, and 
West Roundup LBA Tracts would 
remove public access to federal land 
in pronghorn Hunt Area 27, mule 
deer Hunt Area 10, and elk Hunt Area 
113. None of the lands included in 
NARO South or West Antelope LBA 
Tracts are managed by the USFS; 
thus, no federal lands would be 
removed from public access if either 
of these LBA tracts were leased. 


Following reclamation, the land would 
be suitable for grazing and wildlife 
uses, which are the historic land 
uses. The reclamation standards 
required by SMCRA and Wyoming 
State Law meet the standards and 
guidelines for healthy rangelands for 
public lands administered by the BLM 
in the State of Wyoming. Following 
reclamation bond release, 
management of the privately owned 


surface would revert to the private 
surface owner and management of 
the federally owned surface would 
revert to the federal surface managing 


agency (USFS). 
4.1.13 Cultural Resources 


All portions of the LBA tracts as 
applied for, lands added under BLM 
alternatives, and the applicant mines’ 
anticipated permit amendment study 
areas were subjected to Class I and 
Class III cultural resource inventories 
in 1999 and 2001. The results of 
these inventories are summarized in 
Section 3.12. 


Data recovery plans are required for 
all sites recommended eligible to the 
National Register following testing 
and consultation with the SHPO. 
Until consultation with SHPO has 
occurred and agreement regdrding 
NRHP eligibility has been reached, all 
sites would be _ protected from 
disturbance. 


Full consultation with SHPO must be 
completed prior to approval of the 
MLA mining plan. At that time, those 
sites determined to be unevaluated or 
eligible for the NRHP through 
consultation would receive further 
protection or treatment. Impacts to 
eligible or wunevaluated cultural 
resources cannot be permitted. If 
unevaluated sites cannot be avoided, 
they must be evaluated prior to 
disturbance. If eligible sites cannot 
be avoided, a data recovery plan must 
be implemented prior to disturbance. 
Ineligible properties may be destroyed 
without further work. 


The eligible sites on each LBA tract 
that cannot be avoided or that have 
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not already been subjected to data 
recovery action would be carried 
forward in the mining and 
reclamation plan as_ requiring 
protective stipulations until a testing, 
mitigation, or data recovery plan is 
developed to address the impacts to 
the sites. The lead federal and state 
agencies would consult with Wyoming 
SHPO on the development of such 
plans and the manner in which they 
are carried out. 


Cultural resources adjacent to the 
mine areas may be impacted as a 
result of increased access to the 
areas. There may be increased 
vandalism and _ unauthorized 
collecting associated with recreational 
activity and other pursuits outside of 
but adjacent to mine permit areas. 


41.6 Setiee Deteen © 


No sites of Native American religious 
or cultural importance have been 
identified within the General Analysis 
Area. If such sites or localities are 
identified at a later date, appropriate 
action must be taken to address 
concerns related to those sites. 


4.1.15 Paleontological Resources 


No unique or. significant 
paleontological resources have been 
identified within the NARO North and 
South, Little Thunder, or West 
Antelope LBA Tract. One fossilized 
bone fragment was found within the 
West Roundup LBA Tract study area; 
however, the likelihood of 
encountering any further significant 
paleontological resources during 
mining activities is small. Lease and 
permit conditions require that should 
previously unknown, potentially 


significant paleontological sites be 
discovered, work in that area shall 
stop and measures be taken to assess 
and protect the site (see Appendix D). 


4.1.16 Visual Resources 


Most mining activities on the LBA 
tracts would not be visible from any 
major travel routes because the tracts 
are not close to major highways and 
because of the variable terrain in the 
General Analysis Area. However, 
much of the Little Thunder LBA Tract 
would be visible from State Highway 
450, which bisects the tract. Existing 
mining operations at the Black 
Thunder and Jacobs Ranch Mines are 
currently visible from this highway. 
Portions of each LBA tract would also 
be visible from State Highway 59, 
Hilight Road, Edwards Road, Reno 
Road, Antelope Road, and/or 
Converse County Road 37. Due to 
existing mining activities in the five 
southern mines, the predominant 
BLM ARM class in the General 
Analysis Area is_ IV. This 
classification would not be altered by 
the leasing and subsequent mining of 
the five LBA tracts under any of the 
action alternatives. After reclamation 
of the LBA tracts and adjoining 
mines, the VRM classification would 
improve. No unique visual resources 
have been identified on or near the 
LBA tracts. 


Reclaimed terrain would be almost 
indistinguishable from _ the 
surrounding undisturbed terrain. 
Slopes might appear smoother (less 
intricately dissected) than 
undisturbed terrain, and sagebrush 
would not be as abundant for several 
years; however, within a few years 
after reclamation, the mined land 
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would not be distinguishable from the 
surrounding undisturbed terrain 
except by someone very familiar with 
landforms and vegetation. 


4.1.17 Noise 


Noise levels on the LBA tracts would 
be increased considerably by mining 
activities such as blasting, loading, 
hauling, and possibly in-pit crushing. 
Since the LBA tracts would be mined 
as extensions of existing operations 
under the Proposed Actions or action 
alternatives, no rail car loading would 
take place on the LBA tracts. The 
Noise Control Act of 1972 indicates 
that a 24-hour equivalent level of less 
than 70 dBA prevents hearing loss 
and that a level below 55 dBA, in 
general, does not constitute an 
adverse impact. OSM prepared a 
noise impact report for the Caballo 
Rojo Mine (OSM_ 1980) that 
determined that the noise level from 
crushers and a conveyor would not 
exceed 45 dBA at a distance of 1,500 
ft. Explosives would be used during 
mining to fragment the overburden 
and coal and facilitate’ their 
excavation. The air overpressure 
created by such blasting is estimated 
to be 123 dBA at the location of the 
blast. At a distance of approximately 
1,230 ft, the intensity of this blast 
would be reduced to 40 dBA. 
Following is a description of the 
dwellings located near each LBA 
tract. 


NARO North and South LBA Tracts 


The nearest occupied dwelling to the 
NARO North and South LBA Tracts is 
located adjacent to the southern edge 
of the NARO North LBA Tract. Since 
this occupied dwelling is separated 


from the LBA tract by a distance of 
less than 200 yards, significant noise 
impacts are expected. 


Little Thunder LBA Tract 


The nearest occupied dwelling to the 
Little Thunder LBA Tract is located 
approximately one mile from the 
western edge of the tract as proposed 
and 0.5 mile from the area added 
under Alternatives 2 and 3 (South 
tract). Since this occupied dwelling is 
at least 0.5 mile (approximately 2,640 
ft) from the LBA tract under any 
configuration, there should be no 
major noise impacts. 


West Roundup LBA Tract 


The nearest occupied dwelling to the 
West Roundup LBA Tract is located 
just over three miles from the 
southern edge of the tract. No major 
noise impacts are expected for this 
dwelling. 


West Antelope LBA Tract 


The nearest occupied dwelling to the 
West Antelope LBA Tract is located 
approximately one mile from the 
western edge of the tract. No major 
noise impacts are expected for this 
dwelling. 


Because of the remoteness of the LBA 
tracts and because mining is already 
ongoing in the area, noise would have 
few off-site impacts. Wildlife in the 
immediate vicinity of mining may be 
adversely affected; however, 
observations at surface coal mines in 
the area indicate that wildlife have 
generally adapted to increased noise 
associated with coal mining activity. 
After mining and reclamation are 
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completed, noise would return to 
premining levels. 


4.1.18 7 ‘on Faciliti 


No new or reconstructed 
transportation facilities would be 
required under the Proposed Action 
or action alternatives. Essentially all 
of the coal mined on the LBA tracts 
would be transported by the existing 
rail system. Vehicular traffic to and 
from the mines would continue at 
existing or slightly higher levels for an 
extended period of time, depending on 
which LBA tracts are leased and 
which alternatives are selected. 


Active pipelines and power 
transmission lines currently cross the 
LBA tracts. Any relocation of these 
pipelines and utility lines would be 
handied according to specific 
agreements between the coal lessee 
and the pipeline and utility owners if 
the need arises. The Wyoming 
Department of Transportation 
routinely monitors traffic volumes on 
area highways, and if traffic exceeds 
design standards improvements are 
made. BNSF & UP have upgraded 
and will continue to upgrade their rail 
capacities to handle the increasing 
coal volume projected from the PRB, 
with or without the leasing of the 
proposed SPRB LBA Tracts. Likewise, 
the DM&E Railroad is proposing an 
expansion into the SPRB area which 
is not dependent on leasing the tracts 
evaluated in this EIS. 


4.1.19 Socioeconomics 


Socioeconomic impacts resulting from 
the leasing and subsequent mining of 
the LBA tracts would include 
increasing federal, state, and local 


revenues, extending the lives of the 
affected mines, and increasing 


employment. 


Increases in federal and state 
revenues generated by the leasing 
and mining of the LBA tracts would 
depend on which alternatives are 
selected and the sale price of the coal. 
Although spot prices in 2001 were 
often higher than recent previous 
years, spot prices in 2002 have 
returned to previous levels and WSGS 
is predicting that coal prices will 
remain relatively constant over the 
next five years (WSGS 2001). A 
conservatively low estimate for coal 
prices over the lives of the leases is 
$5.00 per ton. 


The federal government would collect 
a royalty at the time the coal is sold 
in the amount of 12.5 percent of the 
sale price. In addition, the federal 
government receives a bonus 
payment at the time the federal coal 
is leased. Bonus payments on the 
federal coal leases issued in the PRB 
since 1990 have ranged from 11.1 
cents per ton to 70.6 cents per ton 
and have averaged 26 cents per ton. 
Additional federal fees include the 
AML reclamation fee (35 cents per ton 
sold), and the Black Lung Disability 
Trust Fund fee (four percent of the 
sales price). Royalty and bonus bid 
payments are divided equally with the 
State of Wyoming, while half of 
Wyoming's AML contributions are 
earmarked for later use in the state. 
Projected federal revenues for each 
LBA tract are presented in Tables 4. 
12 through 4-15 and Figure 4-13, 
assuming an average coal price of 
$5.00 per ton recovered and a bonus 
payment on the leased (in-place) coal 
of 26 cents per ton. If the five LBA 
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tracts were leased and mined under 
the Proposed Actions, cumulative 
federal revenues would be about $1.1 
billion. 


According to a study done by the 
University of Wyoming (UW 1994), the 
State of Wyoming received about 
$1.10 per ton from the sale of PRB 
coal produced in 1991. The taxes 
and royalties included in _ this 
calculation were severance taxes, ad 
valorem taxes, sales and use taxes, 
and the state’s share of federal royalty 
payments on production. Although 
severance tax rates have been 
reduced from 10.5 percent to seven 
percent since 1991, Section 3.18 
demonstrates that Wyoming revenues 
remain at approximately $1.10 per 
ton due to increased bonus bid 
revenues. Projected state revenues 
for each LBA tract are presented in 
Tables 4-12 through 4-15 and Figure 
4-13. If the five LBA tracts were 
leased and mined under the Proposed 
Actions, cumulative state revenues 
would be about $1.5 billion. 


As indicated by Tables 4-12 through 
4-15, leasing and subsequently 
mining the LBA tracts would extend 
the life of each mine by 0 to 11 years, 
depending on which alternatives are 
selected. In addition, the leases 


would result in the need for 0 to 176 
additional employees at each mine, 
with a cumulative increase of up to 
186 employees. The February 2002 
unemployment in Campbell and 
Converse Counties totaled 1,075 
(Wyoming Department of Employment 
2002a). It is likely that the additional 
employees would be available from 
the existing workforce in Campbell 
and Converse Counties. No 
additional demands on the existing 
infrastructure or services in these 
communities would be expected 
because no influx of new residents 
would be needed to fill new jobs. The 
economic stability of the communities 
of Douglas, Wright, and Gillette would 
benefit by having the current North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope Mine employees living in 
their communities employed for up to 
11 additional years. 


Issues relating to the social, cultural, 
and economic wellbeing and health of 
minorities and low-income groups are 
termed Environmental Justice issues. 
In reviewing the impacts of the 
Proposed Actions and Alternatives 2 
and 3 for each LBA tract on 
socioeconomic resources, surface 
water and groundwater quality, air 
quality, hazardous materials, or other 


Table 4-12. Projected Socioeconomic Impacts from Leasing the NARO North and 
South LBA Tracts under the Proposed Action or Action Alternatives. 


Item Proposed Action Alternative 2 Alternative 3 
State Revenues $ 557.6 mm $ 675.3 mm $ 478.4 mm 
Federal Revenues $ 421.8 mm $514.4 mm $ 359.4 mm 
Increased Mine Life 4 yrs 5.5 yrs 3 yrs 
Additional Employees 10 10 10 
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Table 4-13. Projected Socioeconomic Impacts from Leasing the Little Thunder 
LBA Tract under the Proposed Action or Action Alternatives. 


Proposed Alternative 3 Alternative 3 
Item Action Alternative 2 (North Tract) (South Tract) 
State Revenues $ 484.0 mm $ 608.3 mm $ 123.1 mm $ 485.2 mm 
Federal Revenues $ 364.8 mm $ 470.6 mm $ 97.2 mm $ 373.6 mm 
Increased Mine Life 8 yrs 10.7 yrs 0.3 yrs 8 yrs 
Additional Employees 0 0 0 0 


Table 4-14. Projected Socioeconomic Impacts from Leasing the West Roundup 
LBA Tract under the Proposed Action or Action Alternatives. 


Alternative 2 Alternative 3 
Plus Lease Plus Lease 
WYW-127221 WYW-127221 
Item Action Alternative 2 Modification Alternative 3 Modification 
State $171.5mm $222.3 mm $ 235.2 mm $ 271.5 mm $ 284.4 mm 
R —_— 
Federal 
R —— $129.7mm  $ 168.1 mm $ 177.9 mm $ 205.3 mm $ 215.1 mm 
Increased 
tine Lite 4.5 yrs 5.8 yrs 6.1 yrs 6.7 yrs 7.1 yrs 
Additional 
Denfeunen 176 176 176 176 176 


Table 4-15. Projected Socioeconomic Impacts from Leasing the West Antelope 
LBA Tract under the Proposed Action or Action Alternatives. 


Item Proposed Action Alternative 2 Alternative 3 
State Revenues $ 251.2 mm $ 279.7 mm $ 187.4 mm 
Federal Revenues $ 195.2 mm $ 216.7 mm $ 143.4 mm 
Increased Mine Life 0 yrs O yrs 0 yrs 
Additional Employees 0 0 0 
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elements of the human environment 
in this chapter, it was determined 
that potentially adverse impacts do 
not disproportionately affect Native 
American tribes, minority groups, or 
low-income groups. 


With regard to Environmental Justice 
issues affecting Native American 
tribes or groups, the General Analysis 
Area contains no tribal lands or 
Native American communities, an no 
treaty rights or Native American! ust 
resources are known to exist for tnis 
area. 


Implementing any of the alternatives 
would have no effects on 
Environmental Justice issues, 
including the social, cultural, and 
economic wellbeing and health of 
minorities and low-income groups 
within the General Analysis Area. 


4.1.20 Hazardous and Solid Waste 


If the applicant mines acquire the five 
LBA tracts, the wastes that would be 
generated in the course of mining the 
tracts would be similar to those 
currently being generated by the 
existing mining operations. The 
procedures that are used for handling 
hazardous and solid waste at the 
existing mines are described in 
Chapter 2. Wastes generated by 
mining the LBA tracts would be 
handled in accordance with the 
existing regulations using the 
procedures currently in use at the 
North Antelope/Rochelle Complex, 
Black Thunder, North Rochelle, and 
Antelope Mines, as described in 
Chapter 2. 


4.2 No Action Alternative 


There are five No Action Alternatives, 
one for each LBA tract. Under the No 
Action Alternative for each LBA tract, 
the coal lease application for that 
tract would be rv, *cted and the area 
included in that tract would not be 
offered for lease at this time. If a 
decision is made to reject an 
application for an LBA tract included 
in this analysis, the tract could be 
nominated for lease again in the 
future but, for the purposes of this 
analysis, the No Action Alternative 
assumes that a tract would never be 
mined if the decision is to reject the 
application at this time. If an 
application is rejected for a tract, the 
approved mining operations for the 
existing applicant mine would not be 


changed. 


If the No Action alternative is selected 
for any of the tracts included in this 
analysis, the impacts described on 


the preceding pages and in Table 2-5 
to topography and physiography, 
geology and minerals, soils, air 
quality, water resources, alluvial 
valley floors, wetlands, vegetation, 
wildlife, threatened, endangered and 
candidate species, land use and 
recreation, cultural resources, Native 
American concerns, paleontological 
resources, visual resources, noise, 
transportation, and socioeconomics 
would occur on the existing adjacent 
coal leases under the No Action 
Alternative, but coal removal would 
not occur on the rejected LBA tract. 


The general nature and magnitude of 
cumulative impacts as summarized in 
Table 2-5, which would occur from 
implementation of all five of the 
Proposed Actions or respective 
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Alternatives 2 or 3, would not be 
substantially different under one or 
more of the No Action Alternatives. 


Under the No Action Alternatives for 
the NARO North and NARO South 
LBA. Tracts, coal removal and 
associated disturbance and impact 
would not occur on 5,590, 6,275, or 
4,863 acres adjacent to the existing 
North Antelope/Rochelle Complex 
under the Proposed Action, 
Alternative 2, or Alternative 3, 
respectively. Portions of the NARO 
North and South LBA Tracts adjacent 
to the existing North 
Antelope / Rochelle Complex would be 
disturbed to recover the coal in the 
existing leases. The economic 
benefits that would be derived from 
mining the NARO North and South 
LBA Tracts during an additional 5.5 
years of mining would be lost. 


Under the No Action Alternative for 
the Little Thunder LBA Tract, coal 
removal and associated disturbance 
and impact would not occur on 5,424 
or 6,577 acres adjacent to the 
existing Black Thunder Mine under 
the Proposed Action or Alternative 2 
and Alternative 3 (North and South 
tracts), respectively. Portions of the 
Little Thunder LBA Tract adjacent to 
the existing Black Thunder Mine 
would be disturbed to recover the coal 
in the existing leases. The economic 
benefits that would be derived from 
mining the Little Thunder LBA Tract 
during an additional 10.7 years of 
mining would be lost. 


Under the No Action Alternative for 
the West Roundup LBA Tract, coal 
removal and associated disturbance 
and impact would not occur on 
3,161, 3,161, or 3,591 acres adjacent 


to the North Rocheile Mine under the 
Proposed Action, Alternative 2 (with 
or without Lease WYW-127221 
modification), or Alternative 3 (with or 
without Lease WYW-127221 
modification), respectively. Portions 
of the West Roundup LBA Tract 
adjacent to the existing North 
Rocheile Mine would be disturbed to 
recover the coal in the existing leases. 
The economic benefits that would be 
derived from mining the West 
Roundup LBA Tract during an 
edditional 7.1 years of mining would 
be lost. 


Under the No Action Alternative for 
the West Antelope LBA Tract, coal 
removal and associated disturbance 
and impact would not occur on 
3,200, 3,500, or 2,467 acres in 
adjacent to the existing Antelope Mine 
under the Proposed Action, 
Alternative 2, or Alternative 3, 
respectively. Portions of the West 
Antelope LBA Tract adjacent to the 
existing Antelope Mine would be 
disturbed to recover the coal in the 
existing leases. The economic 
benefits that would be derived from 
mining the West Antelope LBA Tract 
would be lost. 


If a decision is made not to lease one 
or more of the five LBA tracts at this 
time, they could be leased and mined 
as maintenance leases in the future, 
while the existing adjacent mines are 
in operation. If they are not leased 
while the existing adjacent mines are 
in operation, they may or may not be 
leased in the future. 
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4.3 Regulatory Compliance, 
Mitigation, and Mcnitoring 


In the case of surface coal mining, 
SMCRA and state law require 
mitigation and monitoring designed to 
ensure that reclamation standards 
are met following mining. Measures 
that are required by regulation are 
considered to be part of the Proposed 
Actions and the _ alternatives 
considered in this EIS for the NARO 
North, NARO South, Little Thunder, 
West Roundup, and West Antelope 
LBA Tracts. These requirements, 
mitigation plans, and monitoring 
plans are in place for the No Action 
Alternative, as part of the current 
approved mining and reclamation 
plans for the existing North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope Mines. These requirements, 
mitigation plans, and monitoring 
plans would be included in the 
mining and reclamation plan revision 
that would be required for each 
respective LBA tract that is leased. 
This mining and reclamation plan 
revision would have to be approved 
before mining could occur on each 
tract that is leased, regardless of who 
acquires the tract. The major 
mitigation measures and monitoring 
measures that are required by state 
or federal regulation are summarized 
in Table 4-16. More specific 
information about some of these 
mitigation and monitoring measures 
and their results at the North 
Antelope/Rochelie Complex, Black 
Thunder, North Rochelle, and 
Antelope Mines are described in the 
following sections of this document: 


¢ Section 3.5.5, control measures 
for particulate emissions; 


Section 3.5.6, control measures 
for blasting emissions; 

Section 4.1.2, handling of 
unsuitable overburden material 
and backfill monitoring plans; 
4.1.3, structures to control soil 
erosion; 

Section 4.1.4, air quality 
monitoring and modeling 
practices and results and 
application of BACT for 
mitigation of air quality 
impacts; 

Section 4.1.5, surface water 
hydrologic control measures; 
Section 4.1.5, groundwater 
quantity and quality 
monitoring measures and 
results; 

groundwater drawdown 
modeling requirements; 
Section 4.1.5, mitigation for 
interruption, discontinuation, 
or diminishment of existing 
water well rights by mining 
operations; 

Section 4.1.6, restoration of 
AVFs impacted by mining; 
Section 4.1.7, identification 
and replacements of wetlands 
impacted by mining; 

mandated reclamation seed 
mixtures; 

Section 4.1.8, plans for control 
of invasive, nonnative plant 
species; 

Section 4.1.10, fencing 
designed to permit pronghorn 
passage; 

Section 4.1.10, big game 
monitoring results and 
requirements; 

Section 4.1.10, notification and 
mitigation measures to protect 
active raptor nests and nest 
productivity; 
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Table 4-16. Regulatory Compliance, Mitigation and Monitoring Measures required under each Proposed Action, 


Alternative 1 (No Action), Alternative 2, or Alternative 3. 


Resource 


Regulatory Compliance or Mitigation Required by 
Stipulations or Required by State or Federal Law’ 


Monitoring’ _ 


Topography & 
Physiography 


Geology & 
Minerals 


Soil 


Air Quality 


Surface Water 


Groundwater 
Quantity 


Restoring to approximate original contour or other approved topographic 
configuration 


Identifying & selectively placing or mixing chemically or physically unsuitable 
overburden materials to minimize adverse effects to vegetation or groundwater 


Salvaging soil suitable to support plant growth for use in reclamation; 
Protecting soil stockpiles from disturbance and erosional influences; 

Selectively placing at least 4 ft of suitable overburden on the graded spoil surface 
below replaced topsoil to meet guidelines for vegetation root zones 


Dispersion modeling of mining plans for annual average particulate pollution 
impacts on ambient air; 
Using particulate pollution control technologies; 
Using work practices designed to minimize fugitive particulate emissions; 
Using EPA- or state-mandated BACT, including: 
Fabric filtration or wet scrubbing of coal storage silo and conveyor vents, 
Watering or using chemical dust suppression on haul roads and exposed soils, 
Containment of truck dumps and primary crushers, 
Covering of conveyors, 
Prompt revegetation of exposed soils 
Building and maintaining sediment control ponds or other devices during mining; 
Restoring approximate original drainage patterns during reclamation; 
Restoring stock ponds and playas during reclamation 


Evaluating cumulative impacts to water quantity associated with proposed 
mining; 

Replacing existing water rights that are interrupted, discontinued, or diminished 
by mining with water of equivalent quantity 


LOD checks as-built vs. approved 
topography with each annual 
report 

LOD requires monitoring in 
advance of mining to detect 
unsuitable overburden 
Monitoring vegetation growth on 
reclaimed areas to determine 
need for soil amendments. 
Sampling regraded overburden 
for compliance with root zone 
criteria 

On-site air quality monitoring for 
PM 0; 

Off-site ambient monitoring for 
PM; 

On-site compliance inspections 


Monitoring storage capacity in 
sediment ponds; 

Monitoring quality of discharges; 
Monitoring streamflows and water 
quality 

Monitoring wells track water levels 
in overburden, coal, interburden, 
underburden, & backfill 


These requirements, mitigation plans, and monitoring plans are in place for the existing North Antelope/Rochelle Complex, Black 
Thunder, North Rochelle and Antelope Mines in their current approved mining and reclamation plans (the No Action Alternatives). If the 
NARO North, NARO South, Little Thunder, West Roundup or West Antelope LBA Tracts are leased, these requirements, mitigation plans, 
and monitoring plans would be part of a mining plan revision covering the NARO North, NARO South, Little Thunder, West Roundup or 
West Antelope LBA Tracts that must be approved before mining can occur on the tract under the Proposed Action, Alternative 2 or 3. 
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Table 4-16. Regulatory Compliance, Mitigation and Monitoring Measures required under each Proposed Action, 


Alternative 1 (No Action), Alternative 2, or Alternative 3. (Continued) 


Regulatory Compliance or Mitigation Required by 


Resource Stipulations or Required by State or Federal Law’ Monitoring’ 
Groundwater Evaluating cumulative impacts to water quality associated with proposed mining; Monitoring wells track watei 
Quality Replacing existing water rights that are interrupted, discontinued, or diminished quality in overburden, coal, 

by mining with water of equivalent quality interburden, underburden, & 
backfill 
Alluvial identifying all AVFs that would be affected by mining; Monitoring to determine 


Valley Floors 


Wetlands 


Vegetation 


Determining significance to agriculture of all identified AVFs affected by mining 
(WDEQ); 

Protecting downstream AVFs during mining; 

Restoring essential hydrologic function of all AVFs affected by mining 


identifying all wetlands that would be affected by mining; 

Identifying jurisdictional wetlands (COE); 

teplacing all jurisdictional wetlands that would be disturbed by mining; 
Replacing functional wetlands as required by surface managing agency or surface 
land owner 


Permanently revegetating reclaimed areas according to a comprehensive 
revegetation plan using approved permanent reclamation seed mixtures consisting 
predominantly of species native to the area; 

Reclaiming 20 percent of reclaimed area with native shrubs at a density of one per 
square meter; 

Controlling erosion on reclaimed lands prior to seeding with final seed mixture 
using mulching, cover crops, or other approved measures; 

Chemically and mechanically controlling weed infestation; 

Direct hauling of topsoil; 

Selectively planting shrubs in riparian areas; 

Planting sagebrush; 

Creating depressions and rock piles; 

Using special planting procedures around rock piles; 

Posting reclamation bond covering the cost of reclamation 


restoration of essential hydrologic 
functions of any declared AVF 


Monitoring of reclaimed wetlands 
using same procedures used to 
identify premining jurisdictional 
wetlands 


Monitoring of revegetation growth 
& diversity until release of final 
reclamation bond (minimum 10 
years); 

Monitoring of erosion to determine 
need for corrective action during 
establishment of vegetation; 

Use of controlled grazing during 
revegetation evaluation to 
determine suitability for 
postmining land uses 


' These requirements, mitigation plans, and monitoring plans are in place for the existing North Antelope/Rochelle Complex, Black 
Thunder, North Rochelle and Antelope Mines in their current approved mining and reclamation plans (the No Action Alternatives). If the 
NARO North, NARO South, Little Thunder, West Roundup or West Antelope LBA Tracts are leased, these requirements, mitigation plans, 
and monitoring plans would be part of a mining plan revision covering the NARO North, NARO South, Little Thunder, West Roundup or 
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Table 4-16. Regulatory Compliance, Mitigation and Monitoring Measures required under each Proposed Action, 
Alternative 1 (No Action), Alternative 2, or Alternative 3. (Continued) 


Regulatory Compliance or Mitigation Required by 


Resource Stipulations or Required by State or Federal Law’ Monitoring’ 
Wildlife Restoring premining topography to the maximum extent possible; Baseline & annual wildlife 
Planting a diverse mixture of grasses, forbs and shrubs in configurations monitoring surveys; 
beneficial to wildlife; Monitoring for Migratory Birds of 
Designing fences to permit wildlife passage; Management Concern 


Raptor-proofing power transmission poles; 

Creating artificial raptor nest sites; 

Increasing habitat diversity by creating rock clusters and shallow depressions on 
reclaimed land; 

Cottonwood plantings along reclaimed drainages; 

Replacing drainages, wetlands and AVFs disturbed by mining; 

Reducing vehicle speed limits to minimize mortality; 

Instructing employees not to harass or disturb wildlife; 

Preparing raptor mitigation plans 
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Threatened, Avoiding bald eagle disturbance; Baseline and annual wildlife 
Endangered, Restoring bald eagle foraging areas disturbed by mining; monitoring surveys 

Proposed, & Restoring mountain plover habitat disturbed by mining; 

Candidate Using raptor safe power lines; 

Species Surveying for Ute ladies’ tresses; 


Surveying for mountain plover; 
Searching for black-footed ferrets if prairie dogs move onto tract 


Land Use Suitably restoring reclaimed area for historic uses (grazing and wildlife} Monitoring of controlled grazing 
prior to bond release evaluation 


Cultural Conducting Class | & Ill surveys to identify cultural properties on all state and Monitoring of mining activities 
Resources federal lands and on private lands affected by federal undertakings; during topsoil stripping; 
Consulting with SHPO to evaluate eligibility of cultural properties for the NRHP; Cessation of activities and 
Avoiding or recovering data from significant cultural properties identified by notification of authorities if 
surveys, according to an approved plan; unidentified sites are encountered 
Notifying appropriate federal personnel if historic or prehistoric materials are during topsoil removal 
uncovered during mining operations; 
Instructing employees of the importance of and regulatory obligations to protect 
cultural resources 


' These requirements, mitigation plans, and monitoring plans are in place for the existing North Antelope/Rochelle Complex, Black 
Thunder, North Rochelle and Antelope Mines in their current approved mining and reclamation plans (the No Action Alternatives). If the 
NARO North, NARO South, Little Thunder, West Roundup or West Antelope LBA Tracts are leased, these requirements, mitigation plans, 
and monitoring plans would be part of a mining plan revision covering the NARO North, NARO South, Little Thunder, West Roundup or 
West Antelope LBA Tracts that must be approved before mining can occur on the tract under the Proposed Action, Alternative 2 or 3. 
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Table 4-16. Regulatory Compliance, Mitigation and Monitoring Measures required under each Proposed Action, 
Alternative 1 (No Action), Alternative 2, or Alternative 3. (Continued) 


Regulatory Compliance or Mitigation Required by 


Resource Stipulations or Required by State or Federal Law’ Monitoring’ 

Native Notifying Native American tribes with known interest in this area of leasing action No specific monitoring program 

American and request for help in identifying potentially significant religious or cultural sites 

Concerns 

Paleontological Notifying appropriate federal personnel if potentially significant paleontological No specific monitoring program 

Resources sites are discovered during mining 

Visual Restoring landscape character during reclamation through return toapproximate No specific monitoring program 

Resources original contour and revegetation with native species 

Noise Protecting employees from hearing loss MSHA inspections 

Transportation Relocating existing pipelines, if necessary, in accordance with specific agreement No specific monitoring program 

Facilities between pipeline owner and coal lessee 

Socioeconomics Paying royalty and taxes as required by federal, state, and local regulations Surveying and reporting to 
document volume of coal removed 

Hazardous & Disposing of solid waste and sewage within permit boundaries according to No specific monitoring other than 

Solid Waste approved plans; required by these other regulations 


Storing and recycling waste oil; 

Maintaining of files containing Material Safety Data Sheets for all chemicals, 
compounds, and/or substances used during course of mining; 

Ensuring that all production, use, storage, transport, and disposal of hazardous 
materials is in accordance with applicable existing or hereafter promulgated 
federal, state, and government requirements, 

Complying with emergency reporting requirements for releases of hazardous 
materials as established in CERCLA, as amended; 

Preparing and implementing spill prevention control and countermeasure plans, 
spill response plans, inventories of hazardous chemical categories pursuant to 
Section 312 of SARA, as amended; 


Preparing emergency response plans 


and response plans 


These requirements, mitigation plans, and monitoring plans are in place for the existing North Antelope/Rochelle Complex, Black 
Thunder, North Rochelle and Antelope Mines in their current approved mining and reclamation plans (the No Action Alternatives). If the 
NARO North, NARO South, Little Thunder, West Roundup or West Antelope LBA Tracts are leased, these requirements, mitigation plans, 
and monitoring plans would be part of a mining plan revision covering the NARO North, NARO South, Little Thunder, West Roundup or 
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¢ Section 4.1.10, mitigation 
measures to minimize habitat 
loss impacts to songbirds; 

¢ Section 4.1.13, protection of 
cultural resources that are 
recommended eligible for or of 
undetermined eligibility for the 


NRHP; and 

¢ Appendix G, protection of 
threatened, endangered, 
proposed, and candidate 
species. 


If impacts are identified during the 
leasing process that are not mitigated 
by existing required mitigation 
measures, BLM can include 
additional mitigation measures, in the 
form of stipulations on the new lease, 
within the limits of its regulatory 
authority. In general, the levels of 
mitigation and monitoring required 
for surface coal mining by SMCRA 
and Wyoming state law are more 
extensive than those required for 
other surface disturbing activities; 
however, concerns are periodically 
identified that are not monitored or 
mitigated under existing procedures. 


An example of this type of issue is the 
concern about the release of NO, from 
blasting, and the resulting formation 
of low-lying orange clouds that can be 
carried outside the mine permit areas 
by wind. After this was identified as 
a potential health concern in the area 
of the Wyoming PRB surface coal 
mines, a monitoring program 
measuring NO, concentrations in 
areas accessible to the public near 
PRB coal mining operations was 
conducted in 1999 (see discussion in 
Section 4.1.4). In addition, WDEQ 
has directed some PRB mines to take 
steps designed to mitigate the effects 
of NO, emissions occurring from 
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overburden blasting. The steps that 
may be required include: public 
notifications (in the form of warning 
signs along public roadways for 
example); temporary closure of public 
roadways near a mine during and 
after a blast; establishment of safe 
set-back distances from blasting 
areas; prohibiting blasting when wind 
direction is toward a neighbor; 
prohibiting blasting during 
temperature inversions; 
establishment of monitoring plans; 
estimation of NO, concentrations; and 
development of blasting procedures 
that will protect public safety and 
health. 


After reviewing the required 
mitigation and monitoring in the 
current North Antelope/ Rochelle 
Complex, Black Thunder, North 
Rochelle, and Antelope Mine’s Mining 
and Reclamation Fermits and the 
historical monitoring results in the 
North Anteiope/Rochelle Complex, 
Black Thunder, North Rochelle, and 
Antelope Mine’s annual mine reports 
to the WDEQ, the BLM has not 
identified additional special 
stipulations that should be added to 
the BLM lease or areas where 
additional or increased monitoring 
measures are recommended. 


4.4 Residual Impacts 


Residual impacts are unavoidable 
impacts that cannot be mitigated and 
would therefore remain following 
mining and reclamation. 


4.4.1 Topography and Physiography 


Topographic moderation is a 
permanent consequence of mining. 
The indirect impacts of topographic 
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moderation on wildlife habitat 
diversity would also be considered 
permanent. 


4.4.2 Geology and Minerals 


Geology from the base of the coal to 
the surface would be subject to 
significant, permanent change. CBM 
resources mot recovered prior to 
mining would be vented to the 
atmosphere and permanently lost. 


4.4.3 Soils 


Existing soils would be mixed and 
redistributed, and_ soil-forming 
processes would be disturbed by 
mining. This would result in long- 
tern alteration of soil characteristics. 


4.4 Air Quali 


No residual impacts to air quality 
would occur following mining. 


4.4.5 Water Resources 


The area of coal and overburden 
removal and replacement of 
overburden and associated 
groundwater drawdowns would be 
increased under the _ action 
alternatives compared with the area 
of coal and overburden removal and 
overburden replacement and 
associated groundwater drawdowns if 
one or more of the five LBA tracts is 
not leased and mined. The 
postmining backfill may take in 
excess of 100 years to _ reach 
equilibrium water levels and water 
quality. Less time would be required 
near the mining boundaries. Water 
level and water quality in the backfill 
would be suitable to provide water to 


wells for livestock use, but would be 
different from premining conditions. 


4.4.6 Alluvial Valley Floors 


No residual impacts to AVFs would 
occur following mining. 


4.4.7 Wetlands 


Replaced wetlands (jurisdictional or 
functional) may not duplicate the 
exact function and landscape features 
of the premining wetland, but all 
wetland replacement plans would be 


approved by COE. 
4.4.8 Vegetation 
Reclaimed vegetative communities 


may mever completely match the 
surrounding native plant community. 


4.9 Wildlif 


Although the LBA tracts would be 
reclaimed to be as near original 
condition as possible, there would be 
some residual wildlife impacts. The 
topographic moderation would result 
in a permanent loss of habitat 
sity and a potential decrease in 
v» -dependent shrub communities. 
This would reduce the carrying 
capacity of the land for 
shrub-dependent species. 


4.4.10 Threatened, Endangered, 
7 
=== — ye 


No residual impacts to T&E, 
proposed, or candidate species are 
expected. No residual impacts to 
USFS Region 2 Sensitive Species are 
expected. 
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4.4.11 Land Use and Recreation 


No residual impacts to land use and 
recreation are expected. 


4.4.12 Cultural Resources 


Cultural sites that are determined to 
be eligible for the NRHP would be 
avoided if possible. Eligible sites that 
cannot be avoided would be destroyed 
by surface coal mining after data from 
those sites is recovered. Sites that 
are not eligible for the NRHP would be 
lost. 


| 4.13 Native American C 


No residual impacts to Native 
American concerns have been 
identified. 


4.4.14 Paleontological Resources 
No residual impacts to significant 


paleontological resources are 
expected. 


4.4.15 Visual Resources 


No residual impacts to visual 
resources are expected. 


4.4.16 Noise 


No residual impacts to noise are 
expected. 


rT ‘on Paciliti 


No residual impacts to transportation 
facilities are expected. 


§ Soc} ) 


No residual 
socioeconomics are expected. 


impacts to 


4-86 


If 


4.5 Cumulative Impacts 


Cumulat’ve impacts result from the 
incremental impacts of an action 
added to other past, present, and 
reasonably foreseeable future actions, 
regardiess of who is responsible for 
such actions. Cumulative impacts 
can result from individually minor, 
but collectively significant, actions 
occurring over time. 


This section briefly summarizes the 
cumulative impacts that are 
occurring as a result of existing 
development in the area of the North 
Antelope/Rochelle Complex, Black 
Thunder Mine, North Rochelle Mine, 
and Antelope Mine and considers how 
those impacts would change if the 
NARO North and South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts are leased and 
mined as proposed and if other 
proposed development in the area 


occurs. 


Since decertification of the Powder 
River Federal Coal Region in 1990, 
the Wyoming State Office of the BLM 
has held 15 competitive coal lease 
sales and issued 11 new federal coal 
leases containing approximately 
3.178 billion tons of coal using the 
LBA process (Table 1-1). In 1992 and 
1993, this leasing process underwent 
the scrutiny of two appeals to the 
Interior Board of Land Appeals and 
one audit by the General Accounting 
Office. 


The Wyoming BLM has pending 
applications for nine additional 
maintenance tracts for existing mines 
containing about 2.3 billion tons of 
coal (Table 1-2). All of the pending 
applications have been reviewed and 
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recommended for processing by the 
PRRCT. 


BLM completed one exchange in the 
PRB in 2000, authorized by Public 
Law 95-554. Under this exchange, 
EOG resources (formerly Belco) 
received a federal lease for a 106- 
million ton portion of the Hay Creek 
Tract adjacent to the Buckskin Mine 
in exchange for the rights to a 170- 
million ton coal lease near Buffalo, 
Wyoming that is unmineable due to 
construction of Interstate Highway 90 
(BLM 1999b). A coal exchange 
proposed by Pittsburg and Midway 
Coal Mining Company is also 
currently being evaluated. As 
proposed, federal coal in Sheridan 
County, Wyoming would be 
exchanged for privately owned lands 
and minerals in Lincoln, Carbon, and 
Sheridan Counties, Wyoming. 


Four regional EISs evaluating surface 
coal development in the PRB in 
Wyoming were previously prepared. 
They are: 


Final Environmental Impact Statement, 
Eastern Powder River Basin of 
Wyoming, BLM, October 1974; 


Final Environmental Impact Statement, 
Proposed Development of Coal 
Resources in the Eastern Powder River 
Basin of Wyoming, BLM, March 1979; 


Final Powder River Regional Coal 
Environmental Impact Statement, 
BLM, December, 1981; and 


Draft Environmental Impact Statement 
for Round II Coal Lease Sale in the 
Powder River Region, BLM, January 
1984. 


Since 1989, coal production in the 
PRB has increased by an average of 
6.8 percent per year. The increasing 
State production is primarily due to 
increasing sales of low-sulfur, low- 
cost PRB coal to electric utilities who 
must comply with Phase |! 
requirements of Title Ill of the 1990 
Clean Air Act Amendments. Electric 
utilities account for 97 percent of 
Wyoming's coal sales. In 2001, 
approximately 30 percent of the coal 
mined in the United States came from 
the PRB. 


The currently operational mines in 
Campbell and northern Converse 
Counties are shown in Figure 1-1. 
Their current status and ownership 
are shown in Table 4-17. There have 
been numerous changes im mine 
ownership during the last decade, 
and this has resulted in mine 
consolidations and mine closings 
within the basin. 


The mines are located just west of the 
outcrop of the Wyodak coal, where 
the coal is at the shallowest depth. 
The mines in Campbell and Converse 
Counties currently produce over 96 
percent of the coal produced in 
Wyoming each year. Table 4-18 
summarizes predicted coal mining 
activity (from the 1979 and 1981 
regional EISs) with actual activity 
that has occurred since the EISs were 


prepared. 


Campbell and Converse Counties’ oil 
production decreased to 14.3 million 
barrels of oil in 2001 from 32.8 
million barrels in 1992, a 56.4 
percent decrease. Oil production 
throughout Wyoming is expected to 
continue to decline, since exploration 
and production drilling has been very 
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Table 4-17. Status of Wyoming PRB Coal Mines. ~ 
Coal Production’ Coal Production’ fe 
1994 Mine 1993 1994 2001 Mine 2001 2002 ~ 
2002 Mine Operator Actual’ Permitted“ Operator Actual” Permitted‘ Status/Comments 3 
Buckskin SMC (Zeigler) i1.18 24.0 Vulcan Capital 19.18 27.5 Active ~ 
Mgmt = 
Clovis Point Kerr-McGee 0.006 4.0 Wyodak 0.00 0.0 Mine shut down/leases relinquished = 
Resources or sold; facilities sold; Wyodak has J 
AQD permit; part of Wyodak Mine 5 
Dry Fork Phillips/WFA 3.28 15.0 WFA 4.03 15.0 Active Ss 
Eagie Butte Cyprus-Amax 16.70 29.6 RAG American 24.83 35.0 Active y 
Fort Union Fort Union Lid 0.06 9.3 Kennecott / KFx 0.00 94 Inactive S 
Rawhide Carter (Exxon) 9 86 24.0 Peabody 0.00 24.0 Reopening 3 
Wyodak Wyodak Resources 3.03 10.0 Wyodak 3.52 12.0 Active = 
Resources 77) 
NORTHERN MINE GROUP TOTALS 44.11 115.9 51.56 122.9 
Belle Ayr Cyprus-Amax 15.59 25.0 RAG American 11.75 45.0 Active 
Caballo Carter (Exxon)/ 15.42 40.0 Peabody 27.12 40.0 Active /Caballo Mine + former Rocky 
Western Energy Butte & West Rocky Butte leases 
Cordero- Rojo Kennecott / 21.01 44.0 Kennecott 43.49 65.0 Active /Cordero + Caballo Rojo Mines 
Complex Drummond 
Coal Creek ARCO 0.11 18.0 Arch 0.00 18.0 Standby 
CENTRAL MINE GROUP TOTALS 52.13 127.0 82.36 168.0 
y Antelope Kennecott 7.29 12.0 Kennecott 24.64 30.0 Active 
~ Black Thunder ARCO 34.32 38.0 Arch 67.63 100.0 Active 
= Jacobs Ranch Kerr-McGee 18.39 25.0 Kennecott 29.33 50.0 Active 
Y] N. Antelope/ Peabody 32.94 50.0 Peabody 74.78  85-105.0  Active/North Antelope Mine + 
- Rochelle Rochelle Mine 
~y Complex 
“ N. Rochelle SMC (Zeigler) 0.02 8.0 Vulcan Capital 23.87 35.0 Active / facilites constructed im 1998- 
2 Mgmt 99 
i: SOUTHERN MINE GROUP TOTALS 92.96 131.0 220.25 300-320.0 
y TOTALS FOR 3 MINE GROUPS 189.2 373.9 354.17 590.9. 
— 610.9 
gS ' Actual production (million tons) on left, permitted production (million tons) on right 
S * Source: Wyoming State Geological Survey GEO-NOTES, August 1994 
= ’ Source: Wyoming State Inspector of Mines ANNUAL REPORT for 2001 
y * Source: Judy Shamiey, WDEQ/AQD, personal communication March 28, 2002. Figures are permitted capacity as of October 1, 2000 
& ——————_—_—_—___== ——S en 
tf 
~~ 
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Table 4-18. Coal Production and Development Levels, Campbell and Converse Counties, Wyoming. 


Number Number Number of 
of of Active 
Coal Active Existing Coal Direct Average 
Production Coal Power Enhancement Coal Price-NE 
(Million Tons) Mines Plants Facilities Employment Wyoming 
1979 Predictions for 1990 174.3 15 2 ] 3,889 na 
1981 Predictions for 1990 318.4 37 3 ] 11,900 na 
Actua! 1990 162.6 18 3 ] 2,862 $6.86 
Actual 1995 246.5 19 4 ] 3,177 $5.60 
Actual 1996 261.1 i8 4 2 3,274 $5.40 
Actual 1997 264.1 18 4 2 3,164 $5.03 
Actua! 1998 297.5 16 4 2 3,348 $4.73 
Actual 1999 320.3 15’ 4 2 3,362 $4.57 
Actua! 2000 323.1 12 4 2 3,335 $4.93 
Actual 2001 354.1 15 4 0 3,636 $5.08 
Existing Power Plants PP&L Dave Johnston, PP&L Wyodak, Black Hills Power and Light Simpson #1, Black Hills 


Power and Light Simpson #2, and Black Hills Power and Light's two natural gas power plants 
(40Mw each) at Wyodak site 


Proposed New Power Plants Reasonably Foreseeable: NAPG Two Elk, Black Hills Corporation Wygen |, and Black Hills 
Corporation Wygen II 
Not Reasonably Foreseeable: NAPG Two [ik Unit Two and NAPG Middle Bear 


Existing Coal Enhancement SGI International ENCOAL Plant - Buckskin Mine (inactive), KFx K-Fuels Coal Pellet Plant - 
Fort Union Mine (inactive), and Wyodak Eartheo (inactive) 


Includes the Dave Johnston Mine, which ts not mncluded in Table 4-17 


Sources 1979 and 1981 BLM PRB Regional EISs, Wyoming State Geological Survey GEO-NOTES- 1996-2001, and Wyoming State inspector of 
Mines Annual Reports, 1990-2001 


Donald R. McKenzie, WDEQ/LQD. personal communication March 29. 2002 
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weak and old oil fields with declining 
production produce most of 
Wyoming's oil (WSGS 2002a). 


Natural gas production has been 
increasing, particularly in Campbell 
County, due to the development of 
shallow CBM resources west of the 
coal mines. CBM exploration and 
development is currently ongoing 
throughout the PRB in Wyoming. 


Since the early 1990s, the BLM has 
completed numerous EAs and three 
EISs analyzing CBM projects. The 
latest of these is the Draft 
Environmental Impact Statement and 
Draft Planning Amendment for the 
Powder River Basin Oil and Gas 
Project, which was completed in 
January 2002. The project area for 
this EIS includes almost eight million 
acres of mixed federal, state, and 
private lands within the Wyoming 
portion of the PRB. This EIS analyzes 
the cumulative impacts of reasonably 
foreseeable CBM and conventional oil 
and gas development. It will be used 
to update the BLM planning 
documents in the area of proposed 
CBM development. The impacts of 
drilling, completing, operating, and 
reclaiming almost 39,400 new federal, 
state, and private CBM wells in 
addition to the roughly 12,100 
federal, state, and private CBM wells 
already drilled or permitted for the 
project area. The draft EIS also 
analyzes the impacts of developing 
3,200 new conventional oil and gas 
wells, as well as constructing, 
operating, and reclaiming various 
ancillary ‘acilities needed to support 
the new CBM and conventional wells, 
including roads, pipelines for 
gathering gas and produced water, 
electrical utilities, and compressors 


(BLM 2002a). A final EIS is in 
preparation. CBM resources were not 
being developed when the regional 
coal EISs (BLM 1974, 1979, 1981, 
and 1984) were prepared. 


CBM wells can be drilled on private 
and state oil and gas leases after 
approval by the WOGCC and the 
Wyoming SEO. BLM must analyze 
the individual and cumulative 
environmental impacts of all drilling 
(federal, state, and private), as 
required by NEPA, before CBM 
drilling on the federal oil and gas 
leases can be authorized. BLM does 
not authorize drilling on state or 
private leases but must consider the 
impacts from those wells in their 
NEPA analyses. In many areas of the 
PRB the coal estate is federally 
owned, but the oil and gas estate is 
privately owned. A June 7, 1999 
Supreme Court decision (98-830) 
assigned the rights to develop CBM 
on a piece of land to the owner of the 
oil and gas estate. 


Other mineral development levels in 
the Wyoming PRB are currently lower 
than predicted in the regional EISs. 
In the 1970s, significant uranium 
development was anticipated in 
southwest Campbell County and 
northwest Converse County. This 
development did not materialize 
because the price of uranium dropped 
in the early 1980s. There are 
currently two im _ situ. uranium 
operations in Converse County, but 
no mines and no milis. There were 
three active in situ operations in the 
PRB in 1999, but one of them, located 
in southeastern Johnson County, has 
since ceased operations. The spot 
market price of uranium has 
increased from a low of $7.10 per 
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pound of yellowcake on December 13, 
2000 to $9.90 per pound in late 
February 18, 2002 (WSGS 2002b). 


Scoria is quarried for use as road 
surfacing material, primarily by coal 
mines but also by a few excavation 
and construction firms. Bentonite is 
mined in parts of the Wyoming PRB, 
but not in Campbell or Converse 
Counties. 


The five LBA tracts included in this 
EIS are situated within a nearly 
continuous corridor of five coal mines 
in southern Campbell and northern 
Converse Counties, Wyoming (Figures 
1-1 and 3-1). This southerr mine 
corridor is approximately 24 miles 
long and eight miles wide. Production 
of coal in this southern mine group 
began in 1977 at the Black Thunder 
Mine. The current maximum 
permitted production rate for these 
five mines is 300 to 320 mmtpy (Table 
4-17). Nine maintenance leases, 
including approximately 25,935 acres 
of federal coal, have been issucd to 
mines in this southern group since 
decertification (Jacobs Ranch, West 
Black Thunder, North 
Antelope/ Rochelle, Antelope, North 
Rochelle, Powder River, 
Thundercloud, Horse Creek and 
North Jacobs Ranch--see Table 1-1). 


CBM wells have been drilled around 
all five mines in the southern mine 
corridor. CBM drilling and 
production is expected to continue in 
the areas around the coal mines, and 
on the LBAs. Due to the proximity of 
the coal mining and CBM production 
operations, cumulative impacts to 
groundwater, surface water, air 
quality and wildlife have occurred and 
are likely to continue as more CBM 


resources are developed adjacent to 
existing surface coal mines. These 
impacts are included in the following 
cumulative impact discussion for 
these resources. 


In addition to the ongoing coal mining 
and leasing and the CBM 
development, there are other projects 
which are in progress or have been 
proposed in the Wyoming PRB. These 
projects include the Wygen I 90-Mw 
coal-fired power plant currently under 
construction by Black Hills 
Corporation near the Wyodak Mine 
east of Gillette; the Two Elk 300-Mw 
coal-fired power plant proposed for 
construction by NAPG east of the 
Black Thunder Mine; the Wygen Ii 
500-Mw coal-fired power plant that 
would be built near Wyodak Mine 
east of Gillette by Black Hills 
Corporation; the proposed DM&E rail 
line; the Two Elk Unit Two 500-Mw 
coal-fired power plant, which NAPG 
also proposes to build east of the 
Black Thunder Mine; construction 
and operation by NAPG of another 
500-Mw coal-fired power plant, the 
Middle Bear facility, near the 
Cordero-Rojo Mining Complex; and 
the ENCOAL coal enhancement 
facility, which was proposed for 
construction at the North Rochelle 
Mine but has been indefinitely 
delayed. 


Some of these projects have advanced 
farther along in their respective 
planning and permitting processes 
than others and are therefore more 
likely to be completed in_ the 
foreseeable future. At this time, 
based on the status of their planning 
and permitting efforts, the Black 
Hills Corporation Wygen I and Wygen 
Il coal-fired power plants, the NAPG 
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Two Elk coal-fired power plant, and 
the proposed DM&E rail line are 
considered reasonably foreseeable 
developments based on the status of 
their planning and permitting efforts. 
The NAPG Two Elk Unit Two coal- 
fired power plant and the NAPG 
Middle Bear coal-fired power plant 
are proposals which are not 
reasonably foreseeable at this time, 
and the ENCOAL coal enhancement 
facility is indefinitely postponed. 


The two NAPG Two Elk plants and the 
DM&E railroad project, due to their 
locations, could have directly 
overlapping impacts with the impacts 
of mining the five proposed SPRB LBA 
Tracts. 


The proposed Wygen I and II plants 
would be located at the Black Hills 
Corporation energy complex near 
Gillette, and the proposed NAPG 
Middle Bear plant would be located at 
the Cordero Rojo Complex. The 
impacts of mining the five proposed 
SPRB LBA Tracts would not be 
expected to directly overlap with the 
impacts of building and operating 
these power plants. 


The planned NAPG Two Elk power 
plant would be a coal-fired power 
plant located east of Black Thunder 
Mine and would generate 310-Mw. 
The plant would burn low-Btu “waste 
coal” and coal fines from nearby 
mines as well as sub-bituminous coal 
in a pulverized coal boiler. The ability 
to burn low Btu waste coal and fines 
would allow the Two Elk plant to 
recover fuel values that might 
otherwise be lost and_ thereby 
generate electric power more 
efficiently than existing coal-fired 
plants. Coal and waste coal would be 


transported from area mines to the 
power plant by direct truck haul on 
unpaved roads, and ash would be 
returned to the mines by enclosed, 
four-wheel off-highway trucks. 
According to NAPG, the project has all 
of the permits needed except for ROW 
permission from the USFS to provide 
access for a transmission line to the 
power plant (Gillette News-Record 
2002a). Construction has been 
delayed while NAPG has _ been 
attempting to secure a partner to 
share the cost of constructing the 
plant. NAPG’s most recent estimates 
are that the project would employ a 
temporary construction workforce of 
up to 700 persons and a permanent 
workforce of 50. Construction could 
begin in 2002 (Casper Star Tribune 
2002). 


The Black Hills Corporation Wygen I 
power plant, which is now under 
construction, will be a 90-Mw coal- 
fired power plant located near 
Gillette, Wyoming. According to a 
September 27, 2000 press release, 
the plant would burn approximately 
500,000 tons of low-sulfur coal 
annually. The coal could be mined at 
the adjacent Wyodak Mine. The plant 
is expected to be operational by early 
2003 (Gillette News-Record 2002c). 
Black Hills Corporation estimates 
that the project will employ about 300 
people during the’ construction 
period. 


Black Hills Energy Capital, Inc., the 
independent power subsidiary of 
Black Hills Corporation, initiated the 
permitting process to build the 500- 
Mw Wygen Il power plant in 2002. 
The proposed plant would adjoin its 
other generating plant (Wygen I) near 
Gillette. It would be similar in 
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features to the existing 360-Mw 
Wyodak power plant at the same 
location. Construction could begin 
on the Wygen II plant in 2003 (Gillette 
News-Record 2002c}), and it could be 
operational by mid-2005 (Black Hills 
Corporation 2001). 


The Surface Transportation Board 
preliminarily approved the DM&E 
Railroad expansion plan (to build 280 
miles of new track in the PRB and to 
rehabilitate approximately 600 miles 
of track across South Dakota and 
Minnesota) on December 11, 1998. 
The approval was made pending the 
completion of an analysis of the 
environmental impacts of the project. 
The Surface Transportation Board 
released the DEIS for public comment 
in September 2000, and the FEIS for 
the DM&E PRB Expansion Project 
was issued November 19, 2001. On 
January 30, 2002 the Surface 
Transportation Board announced its 
final approval for the DM&E PRB 
Expansion Project, subject to a 
number of environmental mitigation 
conditions and the requirement that 
DM&E use an_ environmentally 
preferable route that avoids sensitive 
areas along the Cheyenne River. 
DM&E’s originally proposed route in 
Wyoming generally followed along the 
Cheyenne River valley. 


DM&E had originally proposed to 
start construction in 1999 and 
complete the new railroad line in 
2001; however, final approval and 
construction could not take place 
until after the environmental analysis 
was completed. DM&E must still 
obtain permits or approvals from 
other agencies including the BLM, 
USFS, and COE, and several lawsuits 
were filed against the proposal 


following the Surface Transportation 
Board’s approval of the project (WSGS 
2002b). 


NAPG has also announced plans to 
build the Two Elk Unit Two power 
plant, a 500-Mw facility, near the Two 
Elk plant adjacent to the Black 
Thunder Mine and the Middle Bear 
power plant, also a 500-Mw facility, 
next to the Cordero-Rojo Complex 
(Casper Star-Tribune 2001). The Two 
Elk Unit Two plant, like the Two Elk 
plant, would burn “waste coal” from 
nearby mines, while the Middle Bear 
plant would burn commercial-grade 
coal from nearby mines. If all the 
necessary permits and funding can be 
secured, NAPG originally anticipated 
that construction of the Two Elk Unit 
Two plant, which would burn about 
three million tons of coal per year, 
would occur from 2006 to 2009, and 
construction of the Middle Bear plant 
would occur from 2003 to 2006. 
These NAPG-proposed power plants 
would employ up to 1,500 temporary 
construction workers each (Pederson 
Planning Consultants 2001). 


The rate of reclamation is one aspect 
of the surface coal mining operations 
where the actual levels reached in 
1990 and 1995 did not meet the 
levels predicted for 1990 and 1995 in 
the regional EISs. According to the 
“Annual Evaluation Summary Report 
for the Coal Regulatory Program 
Administered by the Land Quality 
Division of the Wyoming Department 
of Environmental Quality for 
Evaluation Year 2001” (OSM 2002), in 
1997, the Casper Field Office of OSM 
and WDEQ/LQD reviewed four mine 
sites in Wyoming for compliance with 
contemporaneous reclamation 
requirements and compared on-the- 
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ground reclamation with the 
approved reclamation plan in the 
respective permit for each of those 
mines. In that review, OSM and 
WDEQ/LQD found that the mine 
permits they reviewed did not set 
clear and concise time schedules and 
requirements for contemporaneous 
reclamation. In response to those 
findings, WDEQ/LQD agreed to 
review required reclamation 
schedules in all permits and revise 
the annual reporting format to 
include information about 
contemporaneous’ reclamation 
progress. In 2001, contemporaneous 
reclamation was evaluated at four 
randomly assigned mines. According 
to the OSM report cited above, the 
2001 evaluation of contemporaneous 
reclamation “showed that reclamation 
was following mining disturbance at a 
reasonable rate. The reclamation rate 
at all four mines was at least 90 
percent for the areas disturbed for the 
previous twelve months. In addition, 
the standards for measuring 
reclamation contained in the four 
permits were reasonably clear and 
concise.” However, OSM’s 2001 
annual evaluation summary report 
also indicated that different 
conditions were found during 
inspections of other mine sites and 
indicated that some problems with 
contemporaneous’ reclamation 
standards still persist at certain 
mines. 


OSM tracks the ratio of acres of 
permanent reclamation each year to 
acres of net disturbance available for 
reclamation each year. Areas not 
available for reclamation include 
things such as stockpiles, active pits, 
access roads, haul roads, railroad 
ROWs, coal preparation and loading 


sites, offices, shops, sediment ponds, 
and other long-term approved uses. 
For the 2001 evaluation year, there 
was a four percent increase in annual 
acres of reclamation and a 31 percent 
decrease in annual acres of newly 
disturbed lands in Wyoming. The 
ratio of reclamation to net 
disturbance for the 2001 evaluation 
year was 1.43. When the ratio is 
greater than 1.0, the reclamation is 
greater than the net disturbance. 
Since 1990, the ratio of reclamation 
to net disturbance has ranged from a 
low of 0.40 in 1997 to a high of 1.43 
in 2001 (OSM 2002). 


Some of the factors that affect 
achievement of contemporaneous 
reclamation standards include 
changing strip ratios which create 
material surpluses or deficits, using 
stockpiles to provide material to fill 
final pit voids or to store new pit 
boxcut material, changing the 
direction of mining pits to conform to 
lease configuration, changing plans to 
accommodate production growth, and 
changes in technology or mining 
method. 


Currently, WDEQ/LQOD suggests to 
operators that only large, contiguous 
areas such as drainage basins be 
considered for bond release, with the 
assurance that the area will not be 
disturbed in the future. Because 
many mine plans cross a drainage 
basin several times during the life of 
mine, final reclamation of some 
drainage basins may not occur until 
late in the life of mine. 


Following surface coal mining and 
reclamation, topography will be 
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modified in an elongated corridor east 
of and paralleling Highway 59 from 
just north of Gillette, south for about 
75 miles. The topography in the PRB 
is characterized by relatively flat or 
rolling topography. After reclamation, 
these characteristics will be 
emphasized '" *’1 reclaimed area. In 
general, in the mining corridor, 
premining features that were more 
topographically unique (e.g., steeper 
hills, gullies, and rock outcrops) will 
be smoothed. As indicated in Section 
4.1.1, the premining topography of 
the LBA tracts is relatively flat to 
gently rolling, and the expected 
postmining topography for these 
tracts is expected to be similar to the 
premining topography. The carrying 
capacity for big game may be lower in 
the mining corridor as a result of the 
overall reduction in topographic 
diversity following reclamation. Big 
game ranges are generally large and 
extend outside of the mining corridor. 
Also, mining activities are, in general, 
not located in habitats defined as 
cruciai; no crucial habitat is included 
in any of the LBA tracts considered in 
this EIS. The overall flattening and 
lowering of the topography would 
result in increased infiltration of 
surface water and reduced peak flows 
from the drainages. These changes 
would be limited because the streams 
typically flow from west to east across 
the area rather than north to south 
along the entire corridor. Therefore, 
only a small part of each stream’s 
drainage area would be disturbed (see 
Section 4.5.5). There would be no 
substantial cumulative impacts to 
topography and physiography due to 
the proximity of CBM development 
and the proposed railroad line and 
power plants to the coal mining 
operations in this area because the 


construction and operation of those 
projects would cause minimal 
topographic and/or physiographic 
changes. 


4.5.2 Geology and Minerals 


The PRB coalfield encompasses an 
area of about 12,000 square miles. 
Finley and Gooisby (2000) estimate 
that there are approximately 587 
billion tons of coal in beds thicker 
than 20 ft and deeper than 200 ft in 
the basin. The remaining strippable 
Wyodak coal reserves (with 200 ft or 
less of overburden) are estimated at 
15.5 billion short tons (WSGS 2002b). 
Converse County has a total area of 
4,050 square miles of which slightly 
less than one percent is within 
current mine permit boundaries. 
Campbell County has a total area of 
about 4,760 square miles, of which 
approximately four percent is within 
current mine permit boundaries. 
Coal mining in this area currently 
disturbs about 3,000 acres annually. 
Mining and reclamation rates are 
expected to continue to increase 
through the year 2015. In the PRB, 
the coal reserves currently leased 
represent a small percentage of the 
total coal reserves but a large 
percentage of the shallowest (hence 
the most economical to recover) coal 
reserves. Within the southern group 
of five mines, approximately 47,500 
acres of federal coal are currently 
leased. This is about a 75 percent 
increase over the 27,160 acres of 
federal coal that were leased in the 
southern group of mines in 1990, 
prior to decertification. Under the 
Proposed Actions, approximately 
13,365 additional acres of federal coal 
would be leased, which would 
represent a 28 percent increase in the 
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area of leased federal coal in the 
southern group of five mines. The 
area of disturbance associated with 
mining these leases, which would be 
greater than the leases themselves, is 
discussed in other parts of this 
analysis (e.g., Section 4.5.3). 


Coal and CBM are non-renewable 
resources that form as organic matter 
decays and undergoes chemical 
changes over geologic time. The CBM 
and coal resources that are removed 
to generate heat and power would not 
be available for use in the future. No 
potential damages to the coal 
resulting from removal of the CBM 
and water prior to mining have been 
identified. The CBM operators 
generally do not completely dewater 
the coal beds to produce the CBM 
because that could damage fractures 
in the coal and limit CBM production. 
Construction of the proposed railroad 
line and power plants would not 
impact the geology or mineral 
resources in the area, so there would 
be no overlapping impacts related to 


these projects. 
4.5.3 Soils 


The five existing southern mines 
would disturb approximately 66,582 
acres throughout their combined lives 
(they would disturb approximately 
2,000 acres annually during active 
mining at the currently planned 
mining rates). The annual 
disturbance rate would remain at 
approximately 2,000 acres if the 
NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Trects are leased. If all 
five LBA tracts are leased and mined 
under the Proposed Actions, the 
disturbance area in the southern 


group of mines would increase to 
approximately 83,957 acres. This 
would represent an additional 26.1 
percent increase in disturbance. 
Assuming 10 years from initial 
disturbance to utilization of parcels of 
reclaimed land by domestic livestock, 
approximately 20,000 acres (16.2 
percent disturbed by Jacobs Ranch 
Mine, 31.0 percent by North 
Antelope/Rochelle Complex, 28.5 
percent by Black Thunder Mine, 10.0 
percent by North Rochelle Mine, and 
14.3 percent by Antelope Mine) would 
be unavailable for such use at any 
given time during active mining. The 
replaced topsoil would support a 
stable and productive native 
vegetation community adequate in 
quantity and quality to support 
planned postmining land uses (i.c., 
rangeland and wildlife habitat). 


Additional, although less extensive, 
soil disturbance would be associated 


with the proposed CBM development 


west of the mines, and with 


construction of the proposed power 
plants and railroad line. 


5.4 Air Qual ‘Ch 


The EPA CALPUFF dispersion model 
was used with meteorological data 
generated by the MM5 (mesoscale 
model) and CALMET models to 
perform air pollutant dispersion 
modeling to quantify potential PM,, 
and SO, impacts related to proposed 
oil and gas development, including 
CBM development, in the PRB in 
northeastern Wyoming and 
southeastern Montana. The modeling 
was conducted to analyze potential 
air quality impacts from the oil and 
gas development alternatives being 
considered in the Wyoming Final E/S 
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and Draft Planning Amendment for the 
Powder Rwer Basin Oil and Gas 
Project (BLM 2003) and the Montana 
Final Stateuade Oil and Gas EIS and 
Proposed Amendment of the Powder 
Rwer and Billings RMPs (BLM in 
press). These documents will be 
referred to as the “Wyoming PRB Oil 
and Gas Project EIS” and the 
“Montana Statewide EIS,” 
respectively, in the following 
discussion. The Wyoming Project 
Area for this air quality analysis 
includes Campbell, Sheridan, 
Johnson, and northern Converse 
Counties. The Montana Project Area 
for this air quality analysis includes 
all of Carter, Powder River, Big Horn, 
Yellowstone, Carbon, Stillwater, 
Sweetgrass, Wheatland, Golden 
Valley, Musselshell, and Treasure 
Counties and portions of Rosebud 
and Custer Counties. The General 
Analysis Area for this EIS (the South 
PRB Coal EIS) is located in southern 
Campbell and northern Converse 
Counties, Wyoming, which les near 
the southeast corner of the Wyoming 
Project Area. 


Surface coal mining operations in 
Montana and Wyoming were included 
in the air quality impact assessment 
as non-project sources (other 
reasonably foreseeable emission 
sources). Coal-related data supplied 
by the Wyoming and Montana BLM 
offices for the analysis include 
estimated coal production volume 
(based on coal demand forecasts), 
annual acreage disturbance, and 
approximate location of miuning 
activity for active mines (based on the 
currently approved mining and 
reclamation plan for cach mune) in 
Wyoming and Montana during the 
years when the overlapping impacts 


of oil and gas development and other 
development were estimated to be the 
greatest. 


Construction emissions related to the 
proposed oil and gas development 
would occur during potential road 
and well pad construction, well 
drilling, and well completion testing. 
During well completion testing, 
natural gas may be flared and 
exhausted. Since the burned natural 
gas is “sweet” (does not contain sulfur 
compounds), no objectionable odors 
are likely to occur. 


Maximum potential near-field 
particulate matter emissions from 
traffic on unpaved roads and during 
well pad construction were used to 
predict the maximum 24-hour and 
annual average PM,, concentrations. 
Maximum air pollutant emissions 
from each well would be temporary 
{i.c., occurring during a_ short 
construction period) and would occur 
in isolation, without significantly 
interacting with adjacent well 
locations. During construction, 
particulate matter emissions from 
well pad and resource road 
construction would be minimized by 
application of water. The control 
efficiency of the dust suppression was 
computed at SO percent during 
construction. During production and 
maintenance, the oil and gas 
operators would not routinely employ 
dust abatement procedures on roads 
within the Wyoming PRB Oil and Gas 
Project EIS Project Area. 


This analysis was prepared solely 
under the requirements of NEPA to 
assess and disclose reasonably 
foreseeable impacts to the public and 
BLM and USFS decision makers. The 
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air quality impact assessment was 
based on the best available 
enginecring data and assumptions, 
meteorology data, and dispersion 
modeling procedures, as well as 
professional and scientific judgment. 
However, where specific data or 
procedures were not available, 
reasonable assumptions were 
incorporated. For example, the air 
quality impact assessment for 
Alternative 1 of the Wyoming PRB Oil 
and Gas Project EIS assumed that all 
CBM wells would go into production 
(no dry holes), then operate at full 
production levels (no shut-ins) for 
about 7 years, with an overall 20 year 
LOP. Potential direct project, 
indirect, and cumulative air quality 
impacts were analyzed to predict 
maximum potential near-field 
ambient air pollutant concentrations 
and potential HAP impacts, as wel. as 
to determine maximum far-field 
ambient air pollutant concentrations, 
visibility, and atmospheric deposition 
{acid rain) impacts. The 
methodologies used to predict and 
interpret potential air quality impacts 
are described in Appendix E. 


Air pollution impacts are limited by 
state, tribal, and federal regulations, 
standards, and implementation plans 
established under the CAA and 
administered by the applicable air 
quality regulatory agencies (including 
WDEQ/AQD or the EPA). Although 
not applicable to the oil and gas 
development alternatives that were 
analyzed, the Departments of 
Environmental Quality for Montana, 
South Dakota, and Nebraska have 
simular jurisdiction over potential air 
pollutant emission sources in their 
respective states, which can have o 
cumulative impact with WDEQ/AQD 


approved sources. Air quality 
regulations require proposed new, or 
modified existing air pollutant 
emission sources (including CBM 
compression facilities} undergo a 
permitting review before their 
construction can begin. Therefore, 
the applicable air quality regulatory 
agencies have the primary authority 
and responsibility to review permit 
applications and to require emission 
permits, fees, and control devices, 
prior to construction and/or 
operations related to oil and gas 
development. 


The U.S. Congress (through the CAA 
Section 116) also authorized local, 
state, and tribal air quality regulatory 
agencies to establish air pollution 
control requirements more (but not 
less) stringent than _ federal 
requirements. As discussed in 
Chapter 1, BLM would not authorize 
mining by issuing leases for tracts 
considered in this EIS, but the 
impacts of mining the coal are 
considered because it is a logical 
consequence of issuing a lease. The 
NARO North, NARO South, Little 
Thunder, West Roundup, and West 
Antelope LBA Tracts were applied for 
by existing mines with air quality 
permits that have been approved dy 
WDEQ/AQD. If an LBA tract is 
leased as a maintenance tract to an 
existing mine, that mine would have 
to modify its existing approved air 
quality permit and that modified 
permit would have to be approved 
before the LBA tract could be mined. 
Additional site-specific air quality 
analysis would be performed, and 
additional emission control measures 
including a BACT analysis and 
determination) may be required by 
the applicable air quality regulatory 
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agencies to ensure protection of air 
quality. 

In cases where BLM does authorize 
operations, such as approving a 
permit to drill an oil and gas weil, 
under both FLPMA and the CAA, BLM 
cannot authorize any activity which 
does not comply with all applicable 
local, state, tribal, and federal air 
quality laws, statues, regulations, 
standards, and implementation 
plans. An extensive air quality 
impact assessment technical support 
document was prepared to analyze 
potential impacts from the 
development alternatives, as well as 
other reasonably foreseeable emission 
sources, and is available for review 
{Argonne 2002). 


The significance criteria for potential 
air quality impacts include state, 
tribal, and federally enforced legal 
requirements to ensure air pollutant 
concentrations will remain within 
specific allowable levels. Tiese 
requirements include the NAAQS and 
WAAQS which set maximum limits 
for several air pollutants, and PSD 
increments which limit the 
incremental increase of certain air 
pollutants (including NO,, PM,,, and 
SO,) above legally defined baseline 
concentration levels. These iegal 
limits were presented in Table 3-1. 


Where legal limits have not been 
established, BLM uses the best 
available scientific information to 
identify thresholds of significant 
impacts. Thresholds have been 
identified for HAP exposure, 
incremental cancer risks, potential 
atmospheric deposition impacts to 
sensitive lakes, and a “just noticeable 
change” in potential visibility impacts 


The air quality impact analysis used 
market demand predictions in order 
to estimate levels of coal production 
in the PRB for modeling purposes. 
There is enough coal leased to the 
existing mines in the PRB to supply 
this market demand during the time 
of maximum CBM _ development 
activity in the PRB, which is the time 
when the maximum overlapping 
impacts to air quality would occur. 
As a result, the cumulative impacts 
predicted by the PRB air quality 
impact assessment would be the 
same under the Proposed Action and 
all of the Alternatives for leasing or 
not leasing federal coal considered in 
this EIS. Under the No-Action 
Alternatives (Alternative | - not leasing 
the coal included in one or more of 
the LBA tracts) considered in this 
EIS, the currently approved mining 
operations on the existing leases 
would proceed as permitted. Under 
the Proposec Actions and Action 
Alternatives considered in this EIS, 
the mining operations would move 
onto the newly leased tracts and the 
period of time that the mines would 
be in operation would be extended or 
the period of maximum anticipated 
coal production at the existing mines 
(which are the currently approved 
rates at those mines) would be 
extended. 


As discussed in Chapter 3, the major 
air pollutants emitted from surface 
coal mining activities are fugitive dust 
and tailpipe emissions from large 
mining equipment. Activities such as 
blasting, loading, and hauling of 
overburden and coal and the large 
areas of disturbed land all produce 
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dust. Stationary or point sources are 
associated with coal crushing, 
storage, and handling facilities. In 
general, particulate matter (PM,,) is 
the major significant pollutant from 
coal mine point sources. The 
measures that are being used to 
control air pollutant emissions from 
existing approved mining operations, 
which are also described in Chapter 
3, include baghouse dust collection 
systems, PECs, or atomizers/ foggers, 
paving mune access roads, applying 
water and chemical dust 
suppressants on all haul roads used 
by trucks and/or scrapers, limiting 
haul truck speeds, limiting material 
drop heights for shovels and draglines 
(bucket to truck bed or backfill), 
utilizing permanent and temporary 
revegetation of disturbed areas to 
minimize wind erosion, and utilizing 
stilling sheds at coal truck dumps. In 
addition, some of the mines are 
participating in the control of fugitive 
emissions from some nearby unpaved 
county roads by applying dust 
suppressants. These measures would 
be applied under all of the 
alternatives being considered in this 
EIS. 


Air quality impacts related to oil and 
gas development would occur during 
construction (due to potential surface 
disturbance by earth-moving 
equipment, vehicle traffic fugitive 
dust, well testing, as well as drilling 
rig and vehicle engine exhaust) and 
production (including non-CBM well 
production equipment, booster [field] 
and pipeline {sales} compression 
engine exhausts). The amount of air 
pollutant emissions during 
construction would be controlled by 
watering disturbed soils and by air 
pollutant emission’ limitations 


imposed by applicable air quality 
regulatory agencies. Maximum 
construction impacts from fugitive 
dust (24 hour PM,,) are estimated to 
be 55 ug/m’*, about one third of the 
applicable WAAQS. Actual air quality 
impacis depend on the amount, 
duration, location, and emission 
characteristics of potential emissions 
sources, as well as meteorological 
conditions (wind speed and direction, 
precipitation, relative humidity, etc.). 


The HAP impact analysis was based 
on a maximum assumed six-unit 
reciprocating compressor engine 
station, applicable for all proposed 
Wyoming PRB Oil and Gas Project 
EIS Alternatives, as described in 
Appendix E. Since neither the 
WDEQ-AQD nor EPA have 
established HAP standards, predicted 
8-hour HAP concentrations were 
compered to a range of 8-hour state 
maximum Acceptable Ambient 
Concentration Levels (EPA 1997a). 
Formaldehyde was the only HAP 
predicted to exceed even the lowest 
threshold level. The maximum 
predicted cumulative 8-hour 
formaldehyde impact was 11.9 pg/m’, 
which is within the threshold range of 
4.5 pg/m’ (Pinnellas County Air 
Pollution Control Board, Florida) to 
71 wg/m’ (State of Nevada, Division of 
Environmental Protection, Air Quality 
Control). The maximum formaldehyde 
concentration was predicted to occur 
at 85 meters (less then 300 ft) 
adjacent to a compressor station; as 
the distance from the emission source 
increases, the predicted 
concentrations decrease rapidly. 


Further analysis was conducted to 
determine the possibile incremental 
cancer-risk over a 70 year lifetime for 
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an MLE to residents, and to an MEI, 
such as compressor station workers. 
These cancer risks were calculated 
based on the maximum predicted 
annual concentrations, EPAs unit 
risk factors for carcinogenic 
compounds (EPA 1997b), and an 
adjustment for time spent at home or 
on the job. This analysis assumed 
that residential exposure would be 20 
years (well over the national nine year 
average duration a family lives at a 
residence) and worker exposure 
would be 20 years (the full LOP). In 
addition, it was assumed that family 
members would be exposed to the 
maximum formaldehyde 
concentrations 64 percent of the day, 
and to one forth of this concentration 
for the remaining 36 percent of the 
day. 


The resulting incremental cancer 
risks were calculated to be 1.6 x 10° 
(MLE) and 2.2 x 10° (MEI). Both of 
these values fall near the lower end of 
the 1 to 100 x 10° threshold. The 
MLE and MEI cancer risks would fall 
below this threshold at 310 and 460 
meters away from the emission 
source, respectively. This distance 
would be even less for smaller 
compressor stations. 


When reviewing the predicted near- 
and far-field impacts, it is important 
to understand that assumptions were 
made regarding potential resource 
development, emissions, meteorology, 
atmospheric transport and chemistry, 
and atmospheric deposition. For 
example, there is uncertainty 
regarding ultimate development 
(number of wells, equipment to be 
used, specific locations of wells, etc). 


The following assumptions were used 
in the analysis: 


¢ Total predicted short-term air 
pollutant impact concentrations 
were assumed to be the sum of the 
assumed background 
concentration, plus the predicted 
maximum cumulative modeled 
concentrations, which may occur 
under different meteorological 
conditions. 


¢ Assumed background air pollution 
concentrations were assumed to 
occur throughout the 20-year LOP 
at all locations in the region, even 
though monitoring is primarily 
conducted in urban or industrial 
areas, rather than rural areas. 
The uniform background PM,, 
levels for each state are assumed 
to be representative of the 
background conditions for the 
entire modeled area of the PRB, 
based on monitoring data gathered 
throughout northeastern Wyoming 
and southeastern Montana. 


¢ The maximum predicted air 
quality impacts occur only in the 
vicinity of the anticipated emission 
sources. Actual impacts would 
likely be less at distances beyond 
the predicted points of maximum 
impact. 


¢ All emission sources’ were 
assumed to operate at their 
reasonably foreseeable maximum 
emission rates simultaneously 
throughout the LOP. Given the 
number of sources included in this 
analysis, the co-probability of 
such a scenario actually occurring 
over an entire year (or even 24- 
hours) 1s small. 
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In developing the emissions 
inventory and model, there is 
uncertainty regarding ultimate 
development (i.e., number of wells, 
equipment to be used, specific 
locations, etc.) Most (90 percent) 
proposed CBM wells and 30 
percent of conventional wells were 
assumed to be fully operational 
and remain operating (no shut-ins) 
throughout the LOP. 


The total proposed booster (field) 
and pipeline (sales) compression 
engines were assumed to operate 
at their rated capacities 
continuously throughout the LOP 
(no phased increases or 
reductions). In reality, 
compression equipment would be 
added or removed incrementally as 
required by the well field 
operation, compressor engines 
would operate below full 
horsepower ratings, and it is 
unlikely all compressor stations 
would operate at maximum levels 
simultaneously. 


The HAP analyses assumed a 
9,900 horsepower, six-unit, 
reciprocating Compressor engine 
station would operate at full load 
and at maximum emission levels 
continuously throughout the LOP. 


The emissions inventory and 
model use peak years of 
construction and peak years of 
operations, which would not occur 
throughout the entire development 
region at the same time. However, 
it is possible that conditions close 
to this could occur in some 
isolated areas. 


The emissions inventory and 
model assumed a NO, emission 
rate for compressor engines of 1.5 
g/hp-hr in Montana and 1.0 g/hp- 
hr in Wyoming. Since BACT is 
decided on a case-by-case basis, 
actual emission rates could be 
decided to be less or more than 
this level by the Departments of 
Environmental Quality in 
Wyoming or Montana, and on 
Indian lands by EPA, for field and 
sales compressor engines. Actual 
NO, emission rates may range 
from 0.7 to 2 g/hp-hr. 


There are no applicable local, 
state, tribal or federal acid 
deposition standards. In the 
absence of applicable standards, 
the acid deposition analysis 
assumed that a “limit of 
acceptable change” is: a 10 
percent change in ANC for lakes 
with a background ANC greater 
than 25 weq/L; or a 1 ypeq/L 
change in ANC for lakes with a 
background ANC less than 25 
yeq/L, and would be a reasonably 
foreseeable significant adverse 
impact. Further, the atmospheric 
deposition impact analysis 
assumed no other ecosystem 
components would affect lane 
chemistry for a full year (assuming 
no chemical buffering due to 
interaction with vegetation or soil 
materials). 


The visibility impact analysis 
assumed that a 1.0 dv “just 
noticeable change” would be a 
reasonably foreseeable significant 
adverse impact, although there are 
no applicable local, state, tribal or 
federal regulatory visibility 
standards. However, some FLMs 
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are using 0.5 dv as a screening 
threshold for significance. 


Mitigation measures are included 
in the emissions inventory and 
model that may not be achievable 
in all circumstances. However, 
actual mitigation decided by the 
developers and local and state 
authorities may be greater or less 
than those assumed in _ the 
analysis. For example, 
maintaining a construction road 
speed limit of 15 mph may be 
reasonable in a construction zone 
but difficult to enforce elsewhere. 
Full (100 percent) mitigation of 
fugitive dust from disturbed lands 
may not be achievable. Further, 
50 percent reduction in fugitive 
emissions is assumed based on 
construction road wetting on the 
unimproved access road to the 
pad and at the pad, but this level 
of effectiveness is characterized as 
the maximum possible. Wetting 
was assumed for maintenance 
traffic, which is not likely to occur, 
but this is considered to be a 
small effect because of limited 
traffic. 


Induced or secondary growth 
related to increases in VMT 
(believed to be on the order of 10 
percent overall) is not included in 
the emissions inventory § and 
model. Not all fugitive dust 
emissions (including county and 
other collector roads) have been 
included in the emissions 
inventory and model. 


Fugitive dust emissions from 
roads are treated as area sources 
rather than line sources in the 
model, which may thereby reduce 


or increase the predicted ambient 
concentrations at maximum 
concentration receptor points near 
the source, depending on the 
inputs to the model (meteorology, 
terrain, etc.). By not placing 
modeled receptors close to 
emission sources (e.g., wells and 
roads), the model may not capture 
higher ambient concentrations 
near these sources. A more 
refined, regulatory model may 
yield higher concentrations at 
locations near fugitive dust 
sources. 


¢ For comparisons to the PSD Class 
I and Il increments, the emissions 
inventory and model included only 
CBM and non-project sources. 
Other existing increment 
consuming sources such as 
Campbell County coal mines were 
not included in this comparison, 
as the air quality analysis does not 
represent a _ regulatory PSD 
increment consumption analysis. 
A regulatory PSD increment 
consumption analysis needs to 
identify and consider all PSD 
increment consuming sources to 
determine the level of PSD Class I 
increment consumption. 
Monitoring data in Wyoming has 
indicated an upward trend in PM,, 
concentrations in Campbell 
County since 1999, which 
coincides with CBM development 
but is also exacerbated by 
prolonged drought in the region. 


Given these assumptions, the 
predicted impacts represent an 
estimate of potential air quality 
impacts. 
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It is important to note that before 
actual coal or oil and gas 
development could occur, the 
applicable air quality regulatory 
agencies (including the state, tribe or 
EPA) would review specific air 
pollutant emissions pre-construction 
permit applications that examine 
source-specific air quality impacts. 
As part of these permits (depending 
on source size), the air quality 
regulatory agencies could require 
additional air quality impacts 
analyses or mitigation measures. 
Thus, before development occurs, 
additional site-specific air quality 
analyses would be performed to 
ensure protection of air quality. 


4.5.4.2__Impacts from Temporary 
Generation 


The exact number of temporary 
natural gas and diesel generators for 
gas pipeline compressor stations 
cannot be predicted, but at any one 
time there may be as many as 400 
portable diesel generators and 70 
portable gas generators operating. 
Typical emission factors (in g/hp-hr) 
for these generators are shown in 
Table 4-19. Table 4-20 shows the 
potential ground-level concentrations 
resulting from operation of these 
temporary generators. 


The Wyoming PRB Oil and Gas 
Project EIS evaluates four 
alternatives. Alternative 1 is the 
Proposed Action, which assumes that 
there would be 39,400 new CBM 
wells in the Wyoming PRB by 2012 in 
addition to the 12,000 existing wells. 
The Proposed Action also assumes 
drilling of an estimated 3,200 
conventional oil and gas wells in the 
same time period. Alternatives 2a 
and 2b evaluate alternate emission 
levels and water handling scenarios. 
Under Alternative 3 (the No Action 
Alternative), drilling would not occur 
on federal oil and gas leases but 
would continue on state and private 
oil and gas leases. BLM estimates 
that approximately 15,500 new CBM 
wells would be developed on state and 
private lands by 2012 under this 
alternative, in addition to the 12,000 
existing wells. For the purposes of 
this EIS, the range of potential 
irapacts predicted by the cumulative 
air quality analysis for all the three oil 
and gas Action Alternatives are 
shown in the following tables, as well 
as the potential impacts predicted 
under the No Action Alternative. 
Please refer to the Wyoming PRB Oil 
and Gas Project Final EIS (BLM 2003) 


Table 4-19. Emission Factors for Temporary Generation for Oil and Gas 
Pipeline Compressors. 
Pollutant Emission Factor Range (g/hp-hr) 
CO 0.3 to 2.0 
NO, 0.7 to 1.5 
PM, . 0.03 to 0.07 
so, 0.002 
VOCs 0.5 to 1.0 
Formaldehyde — 0.05 to 0.2 
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Table 4-20. Near-Field Concentrations from a Single Temporary Generator 
for Oil and Gas Pipeline Compressors. 
Concentration WAAQS 
Pollutant Averaging Time Range (ug/m*) (ug/m*) 
CO 1-hour 55.3 to 403.1 40,000 
8-hour 33.2 to 242.9 10,000 
NO, Annual 1.9 to 7.5 100 
PM, « 24-hour 1.5 to 5.3 65 
Annual 0.1 to 0.4 15 
so, 3-hour 0.2 to 0.4 1,300 
24-hour 0.09 to 0.3 260 
Annual 0.007 to 0.013 60 


to see the individual results for each 
oil and gas action alternative. 


ey A EA ect EIS Al —e 1 


Under all three oil and gas Action 
Alternatives, potential direct project 
air quality impacts would not violate 
any local, state, tribal, or federal air 
quality standards under Alternative 1. 


Based on extensive air quality 
modeling of potential direct project air 
quality impacts (Argonne 2002), 
localized short-term increases in CO, 
NO,, PM,,, and SO, concentrations 
would occur, but all maximum 
concentrations are expected to be 
below applicable NAAQS and WAAQS. 
All maximum near-field direct project 
NO,, PM,,, and SO, concentrations 
are expected to be below applicable 
PSD Class II increments (Table 4-21), 
and all maximum far-field direct 
project concentrations are expected to 
be below applicable PSD Class | 
increments (Appendix E). 


Although potential direct project 
impacts to even the most sensitive 


far-field lakes would not be 
significant, a “just noticeable change” 
in visibility was predicted to occur at 
from nine to 11 mandatory federal 
Class I areas, ranging up to five days 
at the Washakie Wilderness Area. 
The maximum potential direct project 
visibility impacts were predicted to 
occur on from 14 to 20 days per year 
on the Crow Indian Reservation. A 
detailed description of the air quality 
impact analysis is presented in 
Appendix E. 
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Potential direct project air quality 
impacts would not violate any local, 
state, tribal, or federal air quality 
standards under Alternative 3 of the 
Wyoming PRB Oil and Gas Project 
EIS, the No-Action Alternative. Based 
on extensive air quality modeling of 
potential direct project air quality 
impacts (Argonne 2002), localized, 
short-term increases in CO, NO,, 
PM,,, and SO, concentrations would 
occur, but all maximum 
concentrations are expected to be 
below applicable NAAQS and WAAQS. 
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Table 4-21. Range of Predicted Maximum Potential Near-Field Impacts under Alternatives 1, 2A, and 2B of the 
Wyoming PRB Oil and Gas Project EIS (with Montana Alternative E). 
Averaging Project Non-Project Cumulative PSD Classii Background Total WAAQS NAAQS 
Pollutant Time (ug /m*) (ug/ my’ (ug/m”) (ug/m°) (ug/m”*) (ug/m”) (ug/m*) (ug/m?*) 
NO, Annual 6 to 8 3 9 to 10 25 17 26 to 28 100 100 
SO, Annual <1 <1 l 20 3 + 60 80 
24-hour 2 2 3 9) 8 11 260 365 
3-hour 3 5 5 512 8 13 1,300 1,300 
PM... Annual 3 l 4 17 17 21 50 50 
24-hour 15 to 20 “4 25 to 31 30 42 67 to 73 150 150 
PM,. Annual 1 to 2 ! 2 - 10 15 15 
24-hour 11 to 16 9 12 to 24 19 38 to 43 65 65 
co 8-hour 77 to 156 124 132 to 156 1,500 1,624 to 1,656 10,000 10,000 
1-hour 157 to 223 142 170 to 224 3,500 3,670 to 3,724 40,000 40,000 


' The contributions from each source represent maxima and do not necessarily occur at the same location. Therefore, the total concentrations will not 
always equal the sum of the monitored background, Project, and Non-Project concentrations 


. Non-Project sources include CBM sources in Montana and surface coal mining operations m Wyoming and Montana 
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All maximum near-field direct project 
NO,, PM,,, and SO, concentrations 
are expected to be below applicable 
PSD Class II increments (Table 4-22), 
and all maximum far-field direct 
project concentrations are expected to 
be below applicable PSD Class |! 
increments (Appendix E). 


Although potential direct project 
impacts to even the most sensitive 
far-field lakes would not be 
significant, a “just noticeable change” 
in visibility was predicted to occur 
one day per year at the mandatory 
federal Class | Bridger, Fitzpatrick, 
and Washakie Wilderness Areas. The 
maximum potential direct project 
visibility impacts were predicted to 
occur on 10 days per year on the 
Crow Indian Reservation. A detailed 
description of the air quality impact 
analysis is presented in Appendix E. 


4.5.4.4 Cumulative Impacts 


Based on a separate assessment 
predicting potential far-field 
cumulative air quality impacts 
(Argonne 2002), the EPA 
CALMET/CALPUFF dispersion model 
system was used to predict maximum 
potential air quality impacts at 
downwind mandatory federal PSD 
Class | areas, and other sensitive 
receptors, to: 1) determine if the 
WAAQS, NAAQS or PSD Class | 
increments might be exceeded; 2) 
calculate potential nitrate and sulfate 
atmospheric deposition (and their 
related impacts) in sensitive lakes; 
and 3) predict potential impacts to 
visibility (regional haze). 


Meteorological information was 
assembled to characterize 
atmospheric transport and dispersion 


from several data sources, including: 
1) four kilometer gridded wind field 
values derived from the MM5 
(mesoscale model) with continuous 
four-dimensional data assimilation; 
and 2) hourly surface observations 
(wind speed, wind direction, 
temperature, cloud cover, ceiling 
height, surface pressure, relative 
humidity, and precipitation). 


For each Wyoming PRB Oil and Gas 
Project EIS Alternative, potential air 
pollutant project sources were 
combined with non-project sources to 
determine the total potential 
cumulative air quality impacts. This 
included potential cumulative sources 
from the Montana Statewide EIS 
sources. The range of potential 
cumulative impacts correspond to 
including either the Montana 
Alternative A (low) or the Montana 
Alternative B/C/E (high) emission 
sources. Coal mining operations in 
Wyoming and Montana were included 
as non-project sources. 


As described above, potential CO and 
NO, emissions from reasonably 
foreseeable booster (field) and pipeline 
(sales) compressor stations, as well as 
PM, ., PM,,, and SO, emissions from 
construction equipment, were 
analyzed to predict potential 
maximum near-field PSD Class Il 
impacts, as well as potential far-field 
impacts at 29 mandatory federal PSD 
Class | and other sensitive areas 
located in Wyoming, Montana, North 
and South Dakota, and Nebraska 
(Argonne 2002). Total concentrations 
are expected to be in compliance with 
applicable WAAQS and NAAQS 
(Appendix E). Table 4-23 presents 
the maximum predicted air pollutant 


South Powder River Basin Coal Draft EIS 


4-107 


DAF 


+ 
© 
x 


Sia oud JDO.) UISUE 4enlyy 4eaprmod YyINosS 


Table 4-22. Predicted Maximum Potential Near-Field Impacts under Alternative 3 of the Wyoming PRB Oil and Gas 
Project EIS (with Montana Alternative E). 
Non Cumulativ PSD Class 
Average Project Project e He Background Total WAAQS NAAQS 
Pollutant Time min’) = (ug/m*) vg /m”) vg/m”) (ug / mn”) (ug/ m”) (ug /m”) (ug/m”) 
NO, Annual 3 3 6 25 17 23 100 100 
so. Annual <1 <1 <1 20 3 3 60 80 
24-hour l 2 2 91 8 10 260 365 
3-hour l 5 5 512 8 13 1,300 1,300 
PM Annual 1 ] 2 17 17 19 50 50 
24-hour 7 16 30 42 58 150 150 
PM. Annual <1 0.7 l 8 9 15 1S 
24-hour 6 9 13 19 32 65 65 
CO 8-hour 183 124 183 1,500 1,683 10,000 10,000 
i-hour 261 142 261 3,500 3,761 40,000 40,000 


The contributions from each source represent maxima and do not necessarily occur at the same location. Therefore, the total 
concentrations will not always equal the sum of the monitored background, Project, and Non-Project concentrations 


Non-Pr 


t sources include CBM sources in Montana and surface coal mines in Wyomi 
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concentrations at specified PSD Class 
| areas. 


Under all four Alternatives (1, 2A, 2B, 
and 3) considered in the Wyoming 
PRB Oil and Gas Project EIS, 
potential non-project and cumulative 
annual NO, concentrations (ranging 
from 4.1 to 4.2 yg/m”) were predicted 
to be above the PSD Class I increment 
(2.5 yg/m*) within the Northern 
Cheyenne Reservation. Under all four 
Wyoming PRB Oil and Gas Project 
EIS Alternatives, potential project and 
cumulative 24-hour PM,, 
concentrations (ranging from 10.7 to 
12.8 ug/m’) were above the PSD 
Class | increment (8.0 yg/m’) within 
the Northern Cheyenne Reservation. 
Under Wyoming PRB Oil and Gas 
Project EIS Alternatives 1, 2A, and 
2B, cumulative 24-hour PM,, 


concentrations (ranging from 8.5 to 
9.2 ug/m’*) were also predicted to be 
above the PSD Class I increment (8.0 
yg/m’*) within the Washakic 
Wilderness Area. These impacts 
would be the same under all of the 
coal leasing alternatives considered in 
this EIS. As described in Appendix E, 
other PSD Class | areas had predicted 
far-field impacts below applicable 
increments. All PSD Ciass Il areas 
had predicted far-field impacts below 
applicable PSD increments. This 
NEPA analysis compares potential air 
quality impacts from the proposed 
Wyoming PRB Oil and Gas Project 
EIS Alternatives to applicable ambient 
air quality standards and PSD 
increments, but comparisons to the 
PSD Class I and II increments are 
intended to evaluate a threshold of 
concern for potential impacts, and do 


Table 4-23. Maximum Predicted PSD Class | Area Cumulative Far-Fiecld 
Impacts (in yg/m’) under Wyoming PRB Oil and Gas Project EIS 
Alternative 1 (Proposed Action) and all South PRB Coal EIS 
Alternatives. 
Maximum 
Modeled 
Averaging Concentration PSD Class I 
Pollutant Period Class I Area (Cumulative) Increment 
NO, Annual Northern Cheyenne 42 2.5 
Reservation 
PM 24-hour Northern Cheyenne i28 & 
Reservation 
Annual Northern Cheyenne 17 4 
Reservation 
SO, 3-hour Northern Cheyenne 3.1 25 
Reservation 
24-hour Absaroka. Beartooth 24 5 
Wilderness 
Annual Northern Chevenoe 0.34 2 
Reservation 
Source Argonne 2002 
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not represent a regulatory PSD 
increment Consumption Analysis. 
Even though most of the development 
activities would occur within areas 
designated PSD Class Il, the potential 
impacts on regional Class I areas are 
to be evaluated. For a new source 
review air quality permit application 
for a major source, the applicable air 
quality regulatory agencies may 
require a regulatory PSD increment 
analysis. More stringent emission 
controls beyond BACT may be 
stipulated in the air quality permits if 
impacts are predicted to be greater 
than the PSD Class | or Class Il 
increments. 


Several lakes within four USFS 
designated wilderness areas were 
identified as being sensitive to 
atmospheric deposition and for which 
the most recent and complete data 
have been collected. The USFS has 
also identified the following LAC 
regarding potential changes in lake 
chemistry: no more than a 10 percent 
change in ANC for those water bodies 
where the existing ANC is at or above 
25 weq/L; and no more than a one 
yeq/L change for those extremely 
sensitive water bodies where the 
existing ANC is below 25 yeq/L. 


Based on a Rocky Mountain Region 
USFS screening method (USFS 2000), 
Table 4-24 demonstrates that 
potential impacts to most sensitive 
lakes would be below applicable 
significance thresholds. However, 
under all four Wyoming PRB Oil and 
Gas Project EIS Alternatives (1, 2A, 
2B, and 3), pe*ential non-projyect ANC 
impacts (1.3 ...4/L) were predicted to 
exceed the 1.0 wyeq/L impact 
threshold at the very sensitive Upper 
Frozen Lake within the PSD Class | 


Bridger Wilderness Arca. Cumulative 
ANC impacts ranged from 1.5 to 1.8 
peq/L. From 13 to nearly 28 percent 
of these impacts are due to direct 
contributions from Wyoming PRB Oil 
and Gas Project EIS Alternatives 1, 
2A, 2B, and 3 alone. In addition, 
under Wyoming PRB Oil and Gas 
Project EIS Alternative 1, curnulative 
ANC impacts were predicted to exceed 
the 10 percent impact threshold (up 
to 10.4 percent) at Florence Lake 
within the PSD Class II Cloud Peak 
Wilderness Area. Nearly 30 percent 
of these impacts are due to direct 
contributions from Wyoming PRB Oil 
and Gas Project EIS Alternative 1. 
Potential impacts at all other sensitive 
lakes (and under all Wyoming PRB Oil 
and Gas Project EIS Alternatives) 
were below the ANC threshold levels. 
No sensitive lakes were identified by 
either the NPS or USFWS. 


Since the development of the project 
and non-project air pollutant 
emission sources constitute many 
small sources spread out over a very 
large area, discrete visible plurnes are 
not likely to affect the mandatory 
federal PSD Class | areas, but the 
potential for cumulative visibility 
impacts (increased regional haze) is a 
concern. Regional haze degradation 
is caused by fine particles and gases 
scattering and absorbing light. 
Potential changes to regional haze are 
calculated in terms of a perceptible 
“just noticeable change” (1.0 dv) in 
visibility when compared to 
background conditions. 


A 1.0 dv change is considered a small 
but noticeable change in haziness as 
described in the Preamble to the EPA 
Regional Haze Regulations (Federal 
Register, Vol. 64 No. 126, dated July 
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Table 4-24. Predicted Total Cumulative Change in Acid Neutralizing 
Capacity at Sensitive Area Lakes (percent change). 
Wilderness Background Area Change Threshclds 
Area Lake ANC (peq/L) (hectares) (percent) (percent) 
Bridger Black Joe 69 890 2.2 to 2.1 10 
Deep 61 205 2.5 to 3.0 10 
Hobbs 68 293 1.3 tol.5 10 
Upper Frozen 5.8* 65 1.5 to 1.8” 1” 
Fitzpatrick Ross 61.4 4,455 1.8 to 2.1 10 
Absaroka- Stepping Stone 27 26 2.3 t0 2.5 10 
Beartooth Twin Island 36 45 16to 1.8 10 
Cloud Peak Emerald 553 293 5.0 to 6.0 10 
Florence 32.7 417 8.5 to 10.4 10 
Popo Agie Lower Saddiebag 55.5 155 3.2 to 3.8 10 
Notes: 


* The background concentration is based on only six samples taken on four days between 


1997 and 2001. 


* Since the background ANC value is less than 25 weq/L, the potential ANC change is 
expressed in peq/L, and the applicable threshold is 1.0 peq/L. 


Source: Argonne 2002 


1, 1999). A 1.0 dv change is defined 
as about a 10 percent change in the 
extinction coefficient (corresponding 
to a two to five percent change in 
contrast, for a black target against a 
uniform sky, at the most optically 
sensitive distance from an observer), 
which is a small but noticeable 
change in haziness under most 
circumstances when viewing scenes 
within mandatory federal Class | 
areas. 


maximum visual range, a change 
greater than 1.0 dv might be required 
to be a “just noticeable change”. 


However, this NEPA analysis is not 
designed to predict specific visibility 
impacts for specific views in specific 
mandatory federal Class I areas based 
on specific project designs, but to 
characterize reasonably foreseeable 
visibility conditions that are 
representative of a fairly broad 


geographic region, based on 
It should be noted that a 1.0 dv reasonable emission source 
change is not a “just noticeable assumptions. This approach is 


change” in all cases for all scenes. 
Visibility changes less than 1.0 dv are 
likely to be perceptible in some cases, 
especially where the scene being 
viewed is highly sensitive to small 
amounts of pollution, such as due to 
preferential forward light scattering. 
Under other view-specific conditions, 
such as where the sight path to a 
scenic feature is less than the 


consistent with both the nature of 
regional haze and the requirements of 
NEPA. At the time of a _ pre- 
construction air quality PSD permit 
application, the applicable air quality 
reguiatory agency may require a 
much more detailed visibility impact 
analysis. Factors such as _ the 
magnitude of dv change, frequency, 
time of the year, and _ the 
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meteorological conditions during 
times when predicted visibility 
impacts are above the 1.0 dv 
threshold (as well as the modeling 
analyses assumptions} should all be 
considered when assessing th: 
significance of predicted impacts. 


The USFS, NPS, and USFWS have 
published their Final FLAG Phase | 
Report (Federal Register, Vol. 66 No. 
2, dated January 3, 2001), providing 
“a consistent and predictable process 
for assessing the impacts of new and 
existing sources on AQRVs’” 
including visibility. For example, the 
FLAG report states “A cumulative 
effects analysis of new growth 
(defined as all PSD increment- 
consuming sources) on _ visibility 
impairment should be performed”, 
and further, “If the visibility 
impairment from the proposed action, 
in combination with cumulative new 
source growth, is less than a change 
in extinction of 10 percent (1.0 dv) for 
all time periods, the FLMs will not 
likely object to the proposed action”. 
Although the FLAG procedures were 
primarily designed to provide analysis 
guidance to PSD permit applicants, 
the following analysis uses the Final 
FLAG Phase I Report procedures for 
this NEPA analysis. 


Based on multiple iterations of the 
non-steady state CALPUFF dispersion 
modeling system, including the 
CALMET meteorological model, for 
four different development 
alternatives, potential cumulative 
visibility impacts estimated by the 
seasonal FLAG screening method 
exceeded the impact thresholds 
(including the use of FLAG and 
WDEQ/AQD provided background 
extinction values) at all 29 sensitive 


areas analyzed. Therefore, potential 
maximum visibility impacts were 
estimated using the daily FLAG 
refined method (based on hourly 
optical extinction and_ relative 
humidity values measured at two 
IMPROVE monitoring locations) for 
each Class I and Class Il sensitive 
area. Although the potential modeled 
impacts for each sensitive area were 
based on 1996 MM5 _ regional 
meteorology, these values were 
compared to hourly optical extinction 
and relative humidity data collected 
at two locations in the Project Area 
between 1989 and 1999. 


For example, since the 1.0 dv 
threshold was predicted to be reached 
within the mandatory federal PSD 
Class | Washakie Wilderness Area 
based on the seasonal FLAG 
screening methodology, the maximum 
modeled cumulative impacts at that 
area were also compared to 
representative hourly optical and 
relative humidity values measured at 
Bridger Wilderness Area between 
1989 and 1999 using the daily FLAG 
refined method (Table 4-25). The 
range of impacts was then 
summarized as the annual average 
number of days over the 11-year 
period predicted to equal or exceed a 
1.0 dv “just noticeable change” (Table 
4-26). 


The prediction of potential visibility 
impacts based on the daily FLAG 
refined methodology using measured 
optical extinction conditions is 
intended to disclose potential air 
quality impacts on the affected 
environment to the public and 
decision maker before an action is 
taken. It is not intended to be an air 
quality regulatory analysis. Such 
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analysis would be conducted by the 
applicable air quality regulatory 
agencies. 


It is important to note that before 
actual development could occur, the 
applicable air quality regulatory 
agencies (including the state, tribe or 
EPA) would review specific air 
pollutant emissions pre-construction 
permit applications that examine 
source-specific air quality impacts. 
As part of these permits (depending 
on source size), the air quality 
regulatory agencies could require 
additional air quality impacts 
analyses or mitigation measures. 
Thus, before development occurs, 
additional site-specific air quality 
analyses would be performed to 
ensure protection of air quality. For 
further mitigation information see 
Section 4.3 and Appendix E. 


Coai mines develop predictive air 
quality dispersion models {i.e., FDM, 
ISCLTS3) to assess the potential air 
quality impacts of their mining 
operations. Based on these predictive 
models conducted for PRB mines, 


production and pollution from 
neighboring mines are considered. 
However, this prediction has been 
based on the assumptions that 
mining activities are sufficiently 
removed from the permit boundaries 
and that neighboring mines are not 
actively mining in the immediate 
vicinity (within 0.6 to 2.5 miles). 
Previous modeling (BLM 1992a) has 
shown that incremental particulate 
pollution impacts decrease _ to 
insignificant levels {<1 pg/m°* PM,, 
annual average} within six miles of 
active mining. 


In cases where mines are in close 
proximity (within two miles), WDEQ 
follows a modeling protocol which 
accounts for all mine-generated 
particulate air pollutants from all 
nearby mines to determine impacts to 
ambient air quality. Known as the 
Mine A/ Mine B modeling procedure, 
this model evaluates the total impacts 
of a given mining operation, including 
those impacts from and _ on 
neighboring mines. Under each 
Proposed Action being evaluated in 
this EIS, each LBA tract is within two 


mining operations do not have miles of either an existing mine or 
significant off-site particulate another LBA tract. 
pollution impacts, even when 
Table 4-25. Predicted Visibility Impacts in the Mandatory Federal PSD Class 
| Washakie Wilderness Area from Direct Wyoming PRB Oil and 
Gas Project EIS Alternative Sources - Daily FLAG Refined Method 
(Average Number of Days per Year Predicted to Equal or Exceed 
a 1.0 dv “Just Noticeable Change’). 
Alternative 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 
| 4 2 7 6 4 7 4 6 7 2 6 
2A 2 2 6 5 4 b 4 5 > ] 4 
2B ] 2 6 5 3 6 4 4 5 | 3 
} l 0 4 3 l l 2 2 2 0 0 
Note. Potential cumulative visibility impacts were predicted using daly background optical and relative hurnedity 
conditions for each of the vears listed above 
urce. Argonne 2002 
———— 
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Table 4-26. Predicted Visibility Impacts in Class I Areas - Daily FLAG Refined 
Method (Average Number of Days per Year Predicted to Equal or 
Exceed a 1.0 dv “Just Noticeable Change”) (Results shown are the 
predicted impacts under W;oming PRB Oil and Gas Project 
Alternatives 1, 1A, 2B, and 3. Impacts related to coal mining 
under all South PRB Coal EIS Alternatives are included under 
“Non-Project Sources”). 
Class I Ares Alt 1 AR2A Ah 2B Alt 2 Sources Cum Sources 
Badlands Wilderness Area 3 3 I 9 i3 to 17 18 to 28 
Bridger Wilderness Area 3 a 3 l 7w9 B8to 12 
Fitzpatnck Wilderness Arca 4 3 3 1 609 Bto 12 
Gates of the Mtns Wilderness Area 0 0 0 0 3tw4 3te4 
Grand Teton National Park 1 1 0 0 305 4w8 
North Absaroka Wilderness Area 3 3 2 0 9t0 13 litoi15 
Red Rock Lakes Wilderness Area 0 0 0 0 Otol Oto 3 
Scapegoat Wilderness Area 0 0 0 0 2te2 2to0 3 
Teton Wilderness Area 3 3 2 0 609 7 to ll 
Theodore Roosevelt NMIP* (North Unit) 0 0 0 0 ltol lito 3 
Theodore Roosevelt NMP (South Unit) ] 0 0 0 lto3 2Z2t07 
U_L. Bend Wilderness Area | ] ] 0 45 58 
Washakoe Wilderness Area 5 4 4 ] 10 to 14 i2to 18 
Wind Cave National Park 4 3 2 0 17 to 21 22 to 28 
Yellowstone National Park 3 2 l 0 Bto il 9to0 13 
Northern Chevenne Reservation 17 16 14 7 27 to 82 33 to 92 


Notes 
The US Congress desgnated the Wilderness Area portion of Badlands National Park as a mandatory federal PSD 
Class | a ca. The remainder of Badiands National Park is a PSD Class I! area 
NMP -N. sonal Memoral Park 
Althoug) the Northern Cheyenne Reservation 1s a tribal designated PSD Class! Area, it 1s not a mandatory federal 
| PSD Class | area subject to EPA's Regional Haze Regulations 
Non -Proyect S surces - The umpact of all aur pollutant emission sources not included in Wyormng PRB Oil and Gas Project 
EIS Alt | Alt 2A, Alt 2B of Alt 3, including easting surface coal mines in Wyoming and Montana and the Montana 
Statewdr EIS sources. The range of potential annual average days above a 1.0 dv “just noticeable change” in 
visibility corresponds to including Montana Alternative A (low) to Montana Alternative B/C/E (high) 
Cum Sources - The umpact of all cumulative aw pollutant emisson sources combined, including Wyoming PRB Oil and 
Gas Proect EIS Alt 1, Alt 2A, Alt 2B, Alt 3, and Non-Project Sources (which include the South PRB Coal EIS 
Propos d Acton and Alternatives and Montana Statewide EIS sources} The range of potential annual average days 


above « 1 0 dh otwceable change” in visiinlty corresponds to mcluding Non Project, Wyorng Alternative 
3 and Montan atrve A sources (low), up to including Non-Project, Wyoming Alternative | and Montana 
Alterna: ve B/' 'roes (high) 
Source Argonne 2 
sass TS SS 
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Gaseous orange clouds, some 
containing concentrations of NO,, 
have been produced by overburden 
blasting at surface coal mines in the 
PRB. In 1995, 1998, and 1999, OSM 
received citizen complaints 
concerning NO, gases generated from 
blasting operations drifting off mine 
permit areas (OSM 2000). No citizen 
complaints were received by OSM or 
WDEQ during the 2001 evaluation 
year, which ended on September 30, 
2001 (OSM 2002). These gaseous 
orange clouds generally do not 
overlap due to the distances between 
mines and the variation in blasting 
schedules. However, areas adjacent 
to the permits areas for this group of 
mines could be affected on different 
occasions by blasting clouds from 
several different mines, depending on 
the weather conditions. 


The nature of these blasting clouds 
and human health consequences 
resulting from short-term exposures 
to NO, are discussed in Section 4.1.4. 
Included are the results of a study of 
possible public exposure to NO, 
concentrations from blasting. The 
evaluation is based on short-term 
measurements (15 minutes) and the 
results are compared to NO, 
monitoring results from annual and 
daily monitoring in the PRB as well as 
to existing workplace standards for 
NO, exposures. There is no short- 
term ambient air standard for NO, in 
Wyoming. 


In response to the public concern 
about these clouds and the potential 
consequences to human health, 
WDEQ and the mines have developed 
required and voluntary measures to 
protect the public from exposure to 
the clouds. These measures are 


described in Section 3.5 of this 
document. The mines in the eastern 
PRB have also been cooperating in a 
research and development effort 
aimed at reducing blasting clouds 
(Casper Star Tribune, February 3, 
2002). This research has led to 
changes in blasting agents and the 
size of blasting shots that have 
reduced NO, emissions during 
blasting. As indicated above, no 
citizen complaints were received by 
OSM or WDEQ/LOQD during the 2001 
evaluation year. 


Another air quality concern is the 
venting of methane that occurs when 
coal is mined. As discussed in 
Section 3.3 of this document, 
methane is generated from coal beds. 
When coal is mined, by surface or 
underground methods, the methane 
that is present in the coal is vented to 
the atmosphere. Methane is a 
greenhouse gas that contributes to 
global warming. According to the 
Methane Emissions section of Energy 
Information Administration/ 
Department of Energy (EIA/DOE) 
report 0573(99), Emissions of 
Greenhouse Gases in the United 
States 1999, U.S. anthropogenic 
methane emissions totaled 28.8 
million metric tons in 1999. U.S. 
1999 methane emissions from coal 
mining were estimated at 2.88 million 
metric tons (10 percent of the U.S. 
total anthropogenic methane 
emissions in 1999). According to 
Table 15 of this report, surface coal 
mining was estimated to be 
responsible for about 0.54 million 
metric tons of methane emissions in 
1999. This represents about 1.88 
percent of the estimated U.S. 
anthropogenic methane emissions in 
1999, and about 18.75 percent of the 
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estimated methane emissions 
attributed to coal mining of all types. 


Table 7.2 of the EIA/DOE Coal 
Industry Annual Energy Review for 
1999 estimated that 688.3 million 
short tons of coal were produced by 
surface mines in the United States in 
1999. Surface mines in the Wyoming 
PRB produced approximately 320 
million short tons in 1999, or about 
46.5 percent of the total production. 
Using these numbers, it is estimated 
that the Wyoming PRB coal mines 
were responsible for approximately 
0.9 percent of the estirnated United 
States 1999 anthropogenic methane 
emission. 


In many areas, including the PRB, 
CBM is being recovered from coal and 
sold. On a large scale, recovery of 
CBM from the coal prior to mining by 
both surface and underground 
methods could potentially gradually 
reduce United States emissions of 
CBM to the atmosphere. In the PRB, 
CBM is being produced from the coal 
areas adjacent to and _ generally 
downdip of the mines. CBM is 
currently being produced from the 
same coal seams that would be mined 
in all five of the LBA tracts included 
in this EIS. As discussed in Section 
4.1.2, BLM estimates that a large 
portion of the CBM reserves could be 
recovered prior to initiation of mining 
activity on the LBA tracts under the 
Proposed Action. CBM reserves that 
are not recovered prior to mining 
would be vented to the atmosphere. 


4.5.5 Water Resources 


Surface Water 


Streamflows may be reduced during 
surface coal mining because SMCRA 
and Wyoming state regulations 
require capture and treatment of all 
runoff from disturbed areas in 
sedimentation ponds before it is 
allowed to flow off the mine permit 
areas. Also, the surface coal mine 
pits in the PRB are large, and these 
pits, together with ponds and 
diversions built to keep water out of 
the pits, can intercept the runoff from 
significant drainage areas. 


Changes in drainage patterns and 
surface disturbance are decreasing 
and will continue to decrease flows in 
most of the ephemeral and 
intermittent drainages exiting at the 
mine sites. Development of CBM 
resources in the area west of the 
mines could potentially increase 
surface flow in some drainages. 
Currently, there is methane 
production occurring in the general 
analysis area. The amount of CBM 
produced water that ultimately 
reaches the major channels is 
reduced by evapotranspiration, 
infiltration into the ground, and 
surface landowners, who sometimes 
divert the produced water into 
reservoirs for livestock use because it 
is of relatively good quality. For 
purposes of analysis, the PRB Oil and 
Gas Project DEIS (BLM 2002a) 
assumed that the discharged CBM 
produced water conveyance losses 
would be 80 percent due to 
infiltration and evapotranspiration. A 
more conservative conveyance loss 
estimate is being evaluated in the 
FEIS. 
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The PRB Oil and Gas Project DEIS 
estimates that the total number of 
CBM wells in the Upper Cheyenne 
River and Antelope Creek drainages, 
in which the North Antelope/ Rochelle 
Complex, Black Thunder, North 
Rochelle, and Antelope Mines are 
located, will be approximately 2,900 
wells by 2011. The estimated 
impacts to Antelope Creek and Upper 
Cheyenne River flow include 
increasing the annual average flow at 
the Antelope Creek gaging station 
near Teckla by 0.3 to 1.0 cfs and 
increasing the annual average flow of 
the Cheyenne River at the Riverview 
gaging station by 0.2 to 0.3 cfs during 
2002 through 2017. Flow impacts 
would be greater in the Antelope 
Creek and Cheyenne River tributaries 
within the LBA tracts, since the tracts 
are closer to the CBM water discharge 
locations, and conveyance losses are 
therefore less than at the downstream 
gaging stations. These CBM water 
discharges would be constant, as 
opposed to naturally occurring flows 
that fluctuate widely on a seasonal 
and annual basis. Most streams in 
the area are naturally dry throughout 
most of each year. 


The U.S. Geological Survey has 
predicted that, after reclamation, 
major streams in the PRB will exhibit 
increased runoff ranging from 0.4 
percent in the Cheyenne River to 4.3 
percent in Coal Creek due to 
cumulative disturbance as a result of 
existing surface coal mining (Martin 
et al. 1988). This is based on the 
assumption that unit runoff rates will 
be increased after reclamation duc to 
soil compaction, and the percentage 
changes in runoff are based on 
permitted mine acreages in 1981 
The additional leases issued since 


that time have increased the 
permitted acreage by about 40 
percent and would, under the same 
assumptions, increase the U.S. 
Geological Survey's estimated runoff 
increase by the same incremental 
amount. This level of increase in 
runoff is small compared to seasonal 
and annual variability of runoff in the 
PRB. 


Drainage from all five southern mines 
combines where Black Thunder Creek 
enters the Cheyenne River. The 
drainage area of the Cheyenne River 
at this point is approximately 2,430 
square miles. The entire area of 
disturbance from these five mines as 
currently permitted would impact 
approximatel four percent of the 
drainage basin of the Cheyenne River, 
and this disturbance would occur 
over about 50 years. Leasing the five 
proposed LBA tracts would raise this 
disturbance acreage to roughly six 
percent of the Cheyenne River 
drainage basin at Black Thunder 
Creek confluence. 


Sediment concentrations should not 
increase significantly in area streams 
even with the addition of mining the 
pending and recently issues LBA 
tracts because, as discussed in 
Section 4.1.5, state and federal 
regulations require that all surface 
runoff from mined lands pass 
through sedimentation ponds or other 
sediment control structures. The 
potential for cumulative adverse 
impacts to the Cheyenne’ River 
drainage 1s also minimal because it is 
typically dry for a substantial portion 
of the year 


The CBM water discharges could 
result in crosion and degradation of 
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small drainages, which could affect 
water quality and channel hydraulic 
character.stics. From a surface water 
standpoini, the increased flows duc to 
surface C83M water discharges and 
the reduced flows due to surface coal 
mining would tend to offset each 
other. However, conflicts could also 
result. The CBM development takes 
place upstream from the mines. 
Provisions the mines have taken to 
prevent water from entering the pits 
(e.g., storage ponds or diversions) 
could be adversely affected by flows 
that were not included in designs or 
that change conditions for future 
designs. 


Groundwater 


As a result of statutory requirements 
and concerns, several studies and a 
number of modeling analyses have 
been conducted to help predict the 
impacts of surface coal mining on 
groundwater resources in the 
Wyoming portion of the PRB. Some of 
these studies and modeling ana'yses 
are discussed below. 


In 1987, the U.S. Geological Survey, 
in cooperation with the WDEQ and 
OSM, conducted a study of the 
hydrology of the eastern PRB. The 
resulting description of the 
cumulative hydrologic effects of all 
current and anticipated surface coal 
mining (as of 1987) was published in 
1988 in the U.S. Geological Survey 
Water-Resources Investigation Report 
entitled “Cumulative Potential 
Hydrologic Impacts of Surface Coal 
Mining in the Eastern Powder River 
Structural Basin, Northeastern 
Wyoming’, also known as the “CHIA”" 
(Martin, et al. 1988). This report 
evaluates the potential cumulative 


groundwater impacts of surface coal 
mining in the area and is 
incorporated by reference into this 
EIS. The CHIA analysis included the 
proposed mining of all the 1987 
leases at all of the existing mines in 
the southern mine group (Jacobs 
Ranch Mine, Black Thunder Mine, 
North Rochelle Mine, North 
Antelope/Rochelle Complex, and 
Antelope Mine). It did not evaluate 
potential groundwater impacts related 
to additional coal leasing in this area 
and it did not consider the potential 
for overlapping groundwater impacts 
from coal mining and CBM 
development. 


Each mine must assess the probable 
hydrologic consequences of mining as 
part of the mine permitting process. 
The WDEQ/LOD must evaluate the 
cumulative hydrologic impacts 
associated with each proposed mining 
operation before approving the mining 
and reclamation plan for each mine, 
and they must find that the 
cumulative hydrologic impacts of all 
anticipated mining would not cause 
material damage to the hydrologic 
balance outside of the permit area for 
each mine. As a result of these 
requirements, each existing approved 
mining permit includ an analysis of 
the hydrologic impacts of the surface 
coal mining proposed at that mine. If 
revisions to mining and reclamation 
permits are proposed, then the 
potential cumulative impacts of the 
revisions must also be evaluated. If 
one or more of the LBA tracts are 
leased to the applicants, the existing 
mining and reclamation permit for 
each respective mine must be revised 
an’? approved to include each new 
lease before it can be mined. 
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Additional groundwater impact 
analyses have also been conducted to 
evaluate the potential cumulative 
impacts of coal mining and CBM 
development. One example of these 
analyses is the report entitled “A 
Study of Techniques to Assess 
Surface and Groundwater Impacts 
Associated with Coal Bed Methane 
and Surface Coal Mining, Little 
Thunder Creek Drainage, Wyoming” 
(Wyoming Water Resources Center 
1997). This study was prepared as 
part of a cooperative agreement 
involving WDEQ/LQD, the Wyoming 
SEO, the WSGS, BLM, OSM, and the 
University of Wyoming. The Wyodak 
CBM DEIS (BLM 1999a) and FEIS 
(BLM 1999c) presented the results of 
a modeling analysis of the potential 
cumulative impacts of coal mining 
and CBM development on 
groundwater in the coal and overlying 
aquifers as a result of coal mining 
and CBM development. The technical 
report for the Wyodak CBM Project 
EIS modeling analyses is available for 
public review at the BLM office in 
Buffalo, Wyoming (Applied Hydrology 
Associates, Inc. 1999). The results of 
these previously prepared analyses 
are incorporated by reference into 
this EIS document. 


The PRB Oil and Gas Project DEIS 
(BLM 2002a), which was distributed 
to the public January 2, 2002, 
includes an updated modeling 
analysis of the groundwater impacts 
if an additional 39,000 new CBM 
wells are drilled in the PRB by the 
end of 2011. The project area for this 
EIS covers all of Cempbell, Sheridan, 
and Johnson Counties, as well as the 
northern portion of Converse County 


Another source of data on the 
impacts of surface coal tnining on 
groundwater is the monitoring that is 
required by WDEQ/LOD and 
administered by the mining 
operators. Each mine is required to 
monitor groundwater levels and 
quality in the coal and in the 
shallower aquifers in the area 
surrounding their operations. 
Monitoring wells are also required to 
record water levels and water quality 
in reclaimed areas. 


The coal mine groundwater 
monitoring data is published cach 
year by GAGMO, a voluntary group 
formed in 1980. Members of GAGMO 
include most of the companies with 
operating or proposed mines in the 
Wyoming PRB, WDEQ, the Wyoming 
SEO, BLM, U.S. Geological Survey, 
and OSM. GAGMO contracts with an 
independent firm each year to publish 
the annual monitoring results. In 
1991, GAGMO published a report 
summ..rizing the water monitoring 
data collected from 1980 to 1990 in 
the Wyoming PRB (Hydro-Engineering 
1991b). In 1996, they published a 
report summarizing the data collected 
from 1980 to 1995 (Hydro- 
Engineering 1996a). In 2001, 
GAGMO published a_ report 
summarizing the water monitoring 
data collected from 1980 to 2000 
(Hydro-Engineering 2001). 


The southern group of mines uses 
about 1,736 ac-ft of water per year for 
drinking, sanitation, washing 
equipment, and dust control 
Sources of this water include seepage 
into the mine pits, sediment- and 
flood-control impoundments as well 
as production from the aquifers below 
the coal. The five southern mines 
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pump an estimated 1,400 ac-ft per 
year from the pits and dewatering 
wells. 


The major groundwater issues related 
to surface coal mining that have been 
identified are: 


¢ the effect of the removal of the 
coal aquifer and any overburden 
aquifers within the mine area 
and replacement of these 
aquifers with spoil material; 


¢ the extent of the temporary 
lowering of static water levels in 
the aquifers around the mine 
due to dewatering associated 
with removal of these aquifers 
within ‘he mine boundaries; 


¢ the effects of the use of water 
from the subcoal Fort Union 
Formation by the mines; 


* changes in water quality as a 
result of mining; and 


* potential overlapping drawdown 
in the coal due to proximity of 
coal mining and CBM 
development. 


The impacts of large scale surface 
coal mining on a cumulative basis for 
each of these issues are discussed in 
the following paragraphs. 


The effects of replacing the coal 
aquifes and overburden with a spoils 
aquifer is the first major groundwater 
concern. The following discussion of 
recharge, movernent, and discharge of 
water in the back‘ili aquifer is 
excerpted from the CHIA (Martin ct al 

1988:24) 


Postmining recharge, movement 
and discharge of groundwater in 
the Wasatch aquifer and Wyodak 
coal aquifer will probably not be 
substantially different from 
premining conditions. Recharge 
rates and mechanisms will not 
change substantially. Hydraulic 
conductivity of the spoil aquifer 
will be approximately the same as 
in the Wyodak coal aquifer 
allowing groundwater to move 
from recharge areas where clinker 
is present cast of mine areas 
through the spoil aquifer to the 
undisturbed Wasatch aquifer and 
Wyodak coal aquifer to the west. 


Monitoring data from 1990 to 2000 
verify that recharge has occurred and 
is continuing in the backfill (Hydro- 
Engineering 199la, 1992, 1993, 
1994, 1995, 1996b, 1997, 1998, 
1999, 2000, 2001, and ACC 2001). 
The water monitoring summary 
reports prepared each year by 
GAGMO list current water levels in 
the monitoring wells completed in the 
backfill and compare them with the 
1980 water levels, as estimated from 
the 1980 coal water-level contour 
maps. In the 1991 GAGMO 10-year 
report, some recharge had occurred 
in 88 percent of the 51 backfill wells 
reported at that time. In the GAGMO 
20-year report, 79 percent of the 82 
backfill wells measured contained 
water. 


Coal companies are required by state 
and federal law to mitigate any water 
rights that are interrupted, 
discontinued, or diminished by 
mining. 


The cumulative size of the backfill 
area in the PRB and the duration of 
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mining activity would be increased by 
mining of the recently issued ieases 
and the currently proposed LBA 
tracts. Since the mined-out areas are 
being backfilled and the monitoring 
data demonstrate that recharge of the 
backfill is occurring, substantial 
additional impacts are not anticipated 
as a result of any of the pending 
leasing actions. Through September 
2000 more than 40 percent of the 
area disturbed at the entire southern 
group of mines had been backfilled 
and regraded. Backfill monitoring 
wells installed to date at four of the 
five southern mines indicate that 
recharge is occurring in the backfill. 


Clinker or scoria, the baked and 
fused rock formed by prehistoric 
burning of the Wyodak-Anderson coal 
seam, occurs all along the coal 
outcrop area (Figure 4-14) and is 
believed to be the major recharge 
source for the spoil aquifer, just as it 
is for the coal. However, not all 
clinker is saturated. Some clinker is 
mined for road-surfacing material, 
but saturated clinker is not generally 
mined since abundant clinker exists 
above the water table and does not 
present the mining problems that 
would result from mining saturated 
clinker Therefore, the major 
recharge source for the spoil aquifer 
is mot being disturbed by current 
mining. Clinker does not occur on 
four of the five LBA tracts being 
considered in this EIS. 


The second major groundwater issuc 
is the extent of water level drawdown 
in the coal and shallower aquifers in 
the area surrounding the mines. In 
this EIS, assessment of cumulative 
impacts to groundwater related to 
surface coal mining in the southern 


group of mines is based on impact 
predictions made by JRCC, ALC, 
TCC, PRCC, and ACC for mine-related 
drawdown at the Jacobs Ranch Mine, 
Black Thunder Mince, North Rochelle 
Mine, North Antelope/Rochelle 
Compiex, and Antelope Mine, 
respectively, and extrapolating those 
drawdowns to consider mining of the 
five LBA tracts included in this EIS. 
Figure 4-14 depicts the extrapolated 
worst-case extent of the five-ft 
cumulative drawdown contour within 
the Wyodak coal aquifer resulting 
from the five southern mine 
operations, including the five LBA 
tracts included in this EIS. The 
extent of the five-ft drawdown contour 
is used by WDEQ/LOD to assess the 
cumulative extent of impact to the 
groundwater system caused by 
mining operations. In Figure 4-14, 
these drawdown predictions are 
compared to the actual monitoring 
information after 20 years of mining 
and to modeled predictions in the 
CHIA. Figure 4-14 shows only the 
predicted drawdowns in the coal 
aquifer due to mining. The limited 
extent of the saturated sand aquifers 
in the Wasatch Formation overburden 
in the southern group of mines 
dictates that drawdowns inthe 
Wasatch Formation are much smaller 
and cover much less area than the 
coal drawdowns. 


The GAGMO 20-year report provides 
actual groundwater drawdown 
information after 20 years of mining 
Most of the monitoring wells included 
in «2e¢ GAGMO 20-year report (488 
wells ~it .f 570 total) are completed 
in the .oal beds im the overlying 
sediments, or in sand channeis or 
interburden between the coal beds at 
16 active and proposed mine sites 
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Since 1996, some BLM monitor wells 
have been included in the GAGMO 
reports. The measured changes in 
water levels in the coal seams after 20 
years of monitoring shown on Figure 
4-14, were adapted from the 2001 
GAGMO 20-year report (Hydro- 
Enginecring 2001). This map shows 
the area where actual drawdown in 
the coal scam was five ft or greater 
after 20 years of mining. CBM 
production has significantly affected 
the extent of drawdown in the 
General Analysis Area. 


Figure 4-14 indicates that the 
drawdowns observed after 20 years of 
mining were largely beyond the extent 
of cumulative drawdown due to all 
anticipated mining sources predicted 
in the CHIA. The addition of the 
pending LBA tracts, including the five 
LBA tracts included in this EIS, 
would extend the predicted 
cumulative extent of the five-ft 
drawdown caused by coal minin, 
even farther beyord the cumulat/ve 
drawdown prediction in the 19538 
CHIA 


The CHIA predicted the approximate 
area of five ft or more water level 
decline in the Wyodak coal aquifer 
which would resuit from all 
anticipated coal muning’. “All 
anticipated coal mining’ at that time 
included 16 surface coal munes 
operating at the time the report was 
prepared and six additional mines 
proposed at that time. All of the 
currently producing mines, including 
the Jacobs Ranch Mine, Black 
Thunder Mine, North Rochelle Mine, 
North Antelope/Rochelle Complex, 
and Antelope Mine were considered in 
the CHIA analysis (Martin ct ai 
1988). The study predicted that 


water supply wells compicted in the 
coal may be affected as far away as 
cight miles from mine pits, although 
the efiects at that distance were 
predicted to be minimal. 


As drawdowns propagate to the west, 
available drawdown in the coal 
aquifer increases. Available 
drawdown is defined as the clevation 
difference between the potentiometric 
surface (clevation to which water will 
rise in a well bore) and the bottom of 
the aquifer. Proceeding west, the coal 
d=th increases faster than the 
potentiometric surface declines, so 
available drawdown in the coal 
increases. Since the depth to coal 
increases, most stock and domestic 
wells are completed in units above 
the coal. Consequently, with the 
exception of methane wells, few wells 
are completed in the coal in the areas 
west of the mines. Those wells 
completed in the coal have 
considerable available drav down, so 
it is unlikely that surface coal mining 
would cause adverse impacts to wells 
outside the imrecdiate mine area. 


Wels tn the “2 satch Formation were 
predicted ‘> be impacted by 
drawdown only if they were within 
2,000 ft c a mine pit (Martin et al 
1988). Uravwcowns occur farther 
from the mine pits in the coal than im 
the shallower aquifers because the 
coal is a confined aquifer that is 
areally extensive. The area in which 
the shallower aquifers (Wasatch 
Formation, alluvium, end clinker) 
experience a five-ft drawdown would 
be much smaller than the area of 
drawdown in the coal because the 
shallower aquifers are generally 
discontinuous, of limited areal extent, 
and often unconfined 
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Of the 1,200 water supply wells 
within the maximum impact area 
defined in the CHIA study, about 580 
are completed in Wasatch aquifers, 
about 100 in the Wyodak coal aquifer, 
and about 280 in strata below the 
coal. There are no completion data 
available for the remainder of these 
wells (about 240). 


If the five LBA tracts included in this 
EIS are leased and mined, the 
groundwater drawdown would be 
extended into areas surrounding the 
proposed new leases. The prec: ted 
cumulative worst-case drawdown 
effect from the five southern mines, 
including the five LBA tracts included 
in this EIS, is depicted on Figure 4- 
14. Currently, coal drawdowns from 
the Jacobs Ranch, Black Thunder 
and North Rochelle Mines have 
coalesced, and drawdowns from the 
North Antelope/Rochelle Complex 
and Antelope Mine have coalesced. 
The areas of drawdown from the five 
southern mines will coalesce in the 
future with or without the addition of 
mining activity on the five LBA tracts 
considered in this EIS. 


When a lease is issued to an existing 
mine for a maintenance tract, the 
mine must revise its existing mining 
permit to include the new tract in its 
mine plan. In order to do that, each 
lessee would be required to conduct a 
detailed groundwater analysis to 
predict the extent of drawdown in the 
coal and overburden aquifers caused 
by mining each LBA tract that is 
leased. WDEQ/LQD would use the 
revised drawdown predictions to 
update the CHIA for this portion of 
the PRB. The applicants have 
installed monitoring wells which 
would be used to confirm or refute 


drawdowns predicted by analysis. 
This analysis would be required as 
part of the WDEQ mine permitting 
procedure discussed in Section 1.2. 


Potential water-level decline in the 
subcoal Fort Union Formation is the 
third majer groundwater issue. 
According to the Wyoming SEO 
records as of July 1999, 14 PRB 
mines held permits for 42 wells 
between 400 ft and 10,000 ft deep. 
The zones of completion of these wells 
were not specified, and not all of the 
wells were producing (for example, 
three of the permits were held by an 
inactive mine, and one of the wells 
permitted by Biack Thunder Mine has 
not been used since 1984). 


Water level declines in the Tullock 
Aquifer have been documented in the 
Gillette area. According to Crist 
(1991), these declines are most likely 
attributable to pumpage for 
municipal use by Gillette and for use 
at subdivisions and trailer parks in 
and near the city of Gillette. Most of 
the water-level declines in the subcoal 
Fort Union wells occur within one 
mile of the pumped wells (Crist 1991, 
Martin et al. 1988). The mine 
facilities in the PRB are separated by 
a distance of one mile or more, so 
little interference between mine 
supply wells would be expected. 


In response to concerns voiced by 
regulatory personnel, several mines 
have conducted impact studies of the 
subcoal Fort Union Formation. The 
OSM commissioned a cumulative 
impact study of the subcoal Fort 
Union Formation to address the 
effects of mine facility wells on this 
aquifer unit (OSM 1984). 
Conclusions from all these studies 
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are similar and may be summarized 
as follows: 


¢ Because of the discontinuous 
nature of the sands in this 
formation and because most 
large-yield wells are completed 
in several different sands, it is 
difficult to correlate completion 
intervals between wells. 


¢ In the Gillette area, water levels 
in this aquifer are probably 
declining because the city of 
Gillette and several subdivisions 
are utilizing water from the 
formation (Crist 1991). (Note: 
Gillette is mixing this water with 
water from wells completed in 
the Madison Formation at this 
time. Also, because drawdowns 
have occurred, some operators 
are able to dispose of CBM water 
by injecting it into the subcoal 
Fort Union Formation near the 
City of Gillette.) 


¢ Because large saturated 
thicknesses are available 
(locally) in this aquifer unit, 
generally 500 ft or more, a 
drawdown of 100 to 200 ft in the 
vicinity of a pumped well would 
not dewater the aquifer. 


The four applicant mines adjacent to 
the five LBA tracts included in this 
EIS have permits trom the Wyoming 
SEO for eight subcoal Fort Union 
Formation water supply’ wells. 
Extending the life of one or more of 
the mines with an LBA tract would 
result in additional water being 
withdrawn from the subcoal Fort 
Union Formation (Tullock Member). 
The additional water withdrawal 
would not be expected to extend the 


area of water level drawdown over a 
substantially larger area due to the 
discontinuous nature of the sands in 
the Tullock Member and the fact that 
drawdown and “yield ' reach 
equilibrium in a well due to recharge 
effects. Due to the distances 
separating subcoal Fort Union 
Formation wells used for mine water 
supply, these wells have not 
experienced interference and are not 
likely to in the future. The North 
Antelope/Rochelle Complex wells 
would be in use for roughly three to 
5.5 more years if the NARO North and 
South LBA Tracts are leased, 
depending on which alternative is 
selected. Their annual water 
production may increase, though not 
directly in proportion to annual coal 
production, which could increase by 
20 percent if the LBA tracts are 
leased. The Black Thunder Mine 
wells would be in use for up to 10.7 
years if the Little Thunder LBA Tract 
is leased, depending on which 
alternative is selected. Their annual 
water production may increase, 
though not directly in proportion to 
annual coal production, which could 
increase by 11 percent if the LBA 
tract is leased. The North Rochelle 
Mine wells would be in use for 
roughly 4.5 to 7.1 more years if the 
West Roundup LBA Tract is leased, 
depending on which alternative is 
selected. Their annual water 
production should not increase, as 
annual coal production would not 
increase if the LBA tract is leased. 
The Antelope Mine well would not be 
in use for an extended period of time 
if the West Antelope LBA Tract is 
leased, regardless of which alternative 
is selected because mine life would 
not be extended. The annual water 
production may increase, though not 
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directly in proportion to annual coal 
production, which could increase by 
66 percent if the LBA tract is leased. 


According to the Wyoming SEO, the 
only permitted, non-mine_ water 
supply wells drilled below 1,000 ft in 
a 100 square-mile area surrounding 
Wright are four we'ls permitted by the 
City of Wright. As discussed above, 
most of the water-level declines in the 
subcoal Fort Union wells occur within 
one mile of pumped wells. The Black 
Thunder Mine, which is located about 
six miles east of Wright, is the closest 
of the four applicant mines to Wright. 
None of the mines adjacent to the five 
LBA tracts propose to drill new sub- 
coal wells if they acquire additional 
coal. No impacts to the water supply 
for the town of Wright are anticipated 
due to the distance between the 
mines and the town. 


Water requirements and sources for 
the proposed Two Elk and Two Elk 
Two power plants near the Black 
Thunder Mine are not currently 
known. The Wyoming SEO is 
discouraging further development of 
the lower Fort Union Formation 
aquifers, so the most likely 
groundwater source for Two Elk 
power plants is the Lance-Fox Hills. 
This would reduce the chances that 
the power piants would add to 
cumulative hydrologic impacts of 
mining. 


The fourth issue of concern with 
groundwater is the effect of mining on 
water quality. Specifically, what 
effect does mining have on the water 
quality in the surrounding area, and 
what are the potential water quality 
problems in the backfill aquifer 


In a regional study of the cumulative 
impacts of coal mining, the median 
concentrations of dissolved solids and 
sulfates were found to be larger in 
water from backfill aquifers than in 
water from either the Wasatch 
overburden or the coal aquifer (Martin 
etal. 1988). This is expected because 
blasting and movement of the 
overburden materials exposes more 
surface area to water, increasing 
dissolution of soluble materials, 
particularly from the overburden 
materials that were situated above 
the saturated zone in the premining 
environment. 


One pore volume of water is the 
volume of water which would be 
required to saturate the backfill 
following reclamation. The time 
required for one pore volume of water 
to pass through the backfill aquifer is 
greater than the time required for the 
postmining groundwater system to 
reestablish equilibrium. According to 
the CHIA, estimates of the time 
required to reestablish equilibrium 
range from tens to hundreds of years 
(Martin et al. 1988). 


Chemical analyses of 336 samples 
collected between 1981 and 1986 
from 45 wells completed in backfill 
aquifers at 10 mines indicated that 
the quality of water in the backfill 
will, in general, meet state standards 
for livestock use when _ recharge 
occurs (Martin et al. 1988). The 
major current use of water from the 
aquifers being replaced by the backfill 
(the Wasatch and Wyodak Coal 
aquifers) is for livestock because 
these aquifers are typically too high in 
dissolved solids for domestic use and 
well yields are typically too low for 
irrigation (Martin et al. 1988). 
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According to monitoring data 
published by GAGMO (Hydro 
Engineering 199la, 199lb, 1992, 
1993, 1994, 1995, 1996b, 1997, 
1998, 1999, and 2000), TDS values in 
backfill wells have ranged from 400 to 
25,000 mg/L. Of the 48 backfill wells 
sampled in 1999 and reported in the 
2000 annual GAGMO report (Hydro- 
Engineering 2000), TDS in 75 percent 
were less than 5,000 mg/L, TDS in 
23 percent were between 5,000 and 
10,000 mg/L, and TDS in one well 
was above 10,000 mg/L. These data 
support the conclusion that water 
from the backfill will generally be 
acceptable for its current use, which 
is livestock watering, even before 
equilibrium is_ established. The 
incremental effect on groundwater 
quality due to leasing and mining of 
one or more of the five LBA tracts 
included in this EIS would be to 
increase the total volume of backfill 
and, thus, the time for equilibrium to 
reestablish. 


The fifth area of concern is the 
potential for cumulative impacts to 
groundwater resources in the coal 
due to the proximity of coal mining 
and CBM development. The Wyodak 
coal is being developed by mining and 
CBM production in the same general 
area. Dewatering activities associated 
with reasonably foreseeable CBM 
development would be expected to 
overlap with and expand the area of 
groundwater drawdown in the coal 
aquifer in the PRB over what would 
occur due to either coal mining or 
CBM development alone. 


Numerical groundwater flow modeling 
was used to predict the drawdown 
impacts in the Wyodak CBM Project 
FEIS (BLM 1999c). The modeling 


considered coal mining and CBM 
development in order to assess 
cumulative impacts. Modeling was 
done to simulate mining with and 
without CBM development in order to 
differentiate the impacts of the two 
types of activities. 


Numerical groundwater flow modelir ¢ 
was also used to predict the impacts 
of the cumulative stresses imposed by 
mining and CBM development on the 
Fort Union Formation coal aquifer in 
the PRB Oil and Gas Project DEIS 
(BLM 2002a). Modeling was 
necessary because of the large areal 
extent, variability, and cumulative 
stresses imposed by mining and CBM 
development on the Fort Union coal 
aquifers. Information from earlier 
studies was incorporated into the 
modeling effort for this analysis. 


As expected, modeling indicated that 
the groundwater impacts from CBM 
development and surface coal mining 
would be additive in nature and that 
the addition of CBM development 
would extend the area experiencing a 
loss in hydraulic head to the west of 
the mining area. The 20-year 
GAGMO report. stated that 
drawdowns in all areas have greatly 
increased in the last few years due to 
the water production from the 
Wyodak coal aquifer by methane 
producers (Hydro-Engineering 2001). 


Figure 4-15 shows the cumulative 
worst-case coal aquifer drawdown 
map for the life of the five southern 
mines (same as Figure 4-14) with the 
maximum modeled drawdown 
contours from the PRB Oil and Gas 
Project DEIS superimposed. These 
modeled composite maximum coal 
drawdown contours from mining and 
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Figure 4-15 Cumulative Worst-Case Coal Aquifer Drawdown for the Five Southern Mines with Maximum 
Modeled Drawdown Contours From PRB Oil and Gas Project DEIS Superimposed 
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CBM development would occur 
during the period 2006 to 2009 and 
are for the proposed action of 
operating 39,367 new CBM wells and 
12,077 CBM wells already drilled and 
permitted for a total of 51,444 CBM 
wells operating by the end of 2011 
(BLM 2002a). 


Figure 4-15 indicates that to the 
north, south and west of the southern 
mine group, the projected drawdown 
in the coal aquifer due to CBM 
production would exceed drawdown 
due to mining. Drawdowns from 
CBM development are projected to 
exceed drawdowns from coal mining 
as close as one mile from each of the 
mines. 


Drawdowns in the coal caused by 
CBM development would be expected 
to reduce the need for dewatering in 
advance of mining, which would be 
beneficial for mining. Wells 
completed in the coal may also 
experience increased methane 
emissions in areas of significant 
aquifer depressurization. There 
would be a potential for conflicts to 
occur over who (coal mining or CBM 
operators) is responsible for replacing 
or repairing private wells that are 
adversely affected by the drawdowns; 
however, the number of potentially 
affected wells completed in the coal is 
not large. 


As discussed previously, coal 
companies are required by state and 
federal law to mitigate any water 
rights that are interrupted, 
discontinued, or diminished by coal 
mining. In response to concerns 
about the potential impacts of CBM 
development on water rights, a group 
of CBM _ operators and _ local 


landowners developed a standard 
water well monitoring and mitigation 
agreement that can be used on a 
case-by-case basis as development 
proceeds. All CBM operators on 
federal oil and gas leases are required 
to offer this water well agreement to 
the surface landowners (BLM 2002a). 


The Wyodak CBM Project FEIS (BLM 
1999c) established requirements for 
federal CBM lessees to install 
monitoring wells at specific locations 
throughout the Wyodak EIS study 
area. According to the PRB Oil and 
Gas Project DEIS (BLM 2002a), the 
CBM companies propose to continue 
this program. The BLM is currently 
requiring monitoring wells for 
exploratory CBM _ development 


_ projects outside of the Wyodak EIS 


study area. 


After CBM development and coal 
mining projects are completed, it will 
take longer for groundwater levels to 
recover due to the overlapping 
drawdown impacts caused by the 
dewatering and depressuring of the 
coal aquifer by both operations. 


4. vial V 


No cumulative impacts to AVFs are 
expected to occur as a recult of 
leasing and subsequently mining 
each of the five LBA tracts. Impacts 
to designated AVFs are generally not 
permitted if the AVF is determined to 
be significant to agriculture. AVFs 
that are not significant to agriculture 
can be disturbed during mining but 
they must be restored as part of the 
reclamation process. Impacts during 
mining, prior to AVF restoration, 
would be expected to be incremental, 
not additive. 
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4.5.7 Wetlands 


Wetlands are discrete features that 
are delineated on the basis of specific 
soil, vegetation, and hydrologic 
characteristics. Wetlands within 
areas of coal mining disturbance are 
impacted; wetlands outside the area 
of disturbance are not directly 
affected. Therefore, the impacts to 
wetiands as a result of surface coal 
mining are incremental, not additive. 
Increasing the area to be mined 
would increase the number of 
wetlands that would be impacted. 


The North Antelope/Rochelle 
Complex has been authorized to 
impact 272.60 acres of jurisdictional 
wetlands, Black Thunder Mine 58.29 
acres, North Rochelle Mine 20.24 
acres, and Antelope Mine 76.67 acres. 
These numbers would increase if the 
LBA tracts are leased to these 
applicants (see Sections 3.8 and 4.1.7 
of this document). COE requires 
replacement of all impacted 
jurisdictional wetlands in accordance 
with Section 404 of the Clean Water 
Act. As part of the mining and 
reclamation plans for each mine, COE 
approves the plan to restore wetlands 
and the number of acres to be 
restored. Replacement of functional 
wetlands may occur in accordance 
with agreements with the surface 
managing agency (on public land) or 
by the private landowners. Federal 
surface lands administered by the 
USFS are included in the NARO 
North, Littlk Thunder, and West 
Roundup LBA Tracts. During mining 
and before replacement of wetlands, 
all wetland functions would be lost. 
The replaced wetlands may not 
function in the same way as the 
premine wetlands did; however, all 


wetlands would be replaced in 
accordance with COE requirements. 


4.5.8 Vegetation 


Most of the land that is being or 
would be disturbed is grassland, 
sagebrush shrubland, or breaks 
grassland and is used for grazing and 
wildlife habitat. Rangeland is by far 
the predominant land use in the PRB, 
accounting for 92 percent of the land 
use in Converse and Campbell 
Counties. A small amount of 
previously cultivated lands would be 
disrupted by mining. At the 
completion of mining, it is anticipated 
that all disturbed land would be 
reclaimed for grazing and wildlife 
habitat, mostly in the form of mixed 
native grass prairie, sagebrush 
shrubland, and, where appropriate, 
bottomland grassland. Some of the 
minor community types, such as 
those occurring on breaks, would not 
be restored to premining conditions 
but may be replaced to a higher level 
due to use of better quality soils. 


Based on annual reports prepared by 
mining companies and submitted to 
WDEQ, in any given year 
approximately 10,000 to 15,000 acres 
of land disturbed by mining activities 
at the five existing southern surface 
coal mines would not be reclaimed to 
the point of planting with permanent 
seed mixtures. Over the life of the 
five southern mines, a total of 
approximately 66,582 acres would be 
disturbed. This disturbed area 
includes all existing leases including 
federal, state, and private coal. The 
currently proposed NARO North, 
NARO South, Little Thunder, West 
Roundup, and West Antelope LBA 
Tracts would add another 17,375 
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acres. Almost all of this acreage is 
native rangeland and would be 
returned to a native rangeland state 
through planting of WDEQ/LOD 
approved revegetation seed mixtures 
as required. 


Several impacts to vegetation would 
occur as a result of operations at 
these five mines. Most of the surface 
disturbance would occur in two 
vegetation types: Grassland, and Big 
Sagebrush. Grassland makes up 
approximately 33.4 percent of the 
General Analysis Area and the Big 
Sagebrush vegetation type makes up 
approximately 32 percent of the 
General Analysis Area. All five mines 
plan to restore these two vegetation 
types as required by law. It is 
estimated that it would take from 20 
to 100 years for Big Sagebrush 
density to reach premining levels. 
The Big Sagebrush component 
provides important wildlife habitat 
(particularly for mule deer, 
pronghorn, and sage grouse). The 
reduction in acreage of Big Sagebrush 
vegetation type would, therefore, 
reduce the carrying capacity of the 
reclaimed lands for. pronghorn and 
sage grouse populations until 
premining sagebrush density levels 
are restored. Mule deer should not be 
affected since they are not as 
abundant in this area. 


Although some of the less extensive 
native vegetation types (e.g., 
Graminoid/Forb Ephemeral 
Drainages) would be restored during 
reclamation, the treated grazing lands 
would not. Following reclamation 
and release of the reclamation bond, 
however, privately owned surface 
lands would be returned to 
agricultural management and the 


areas with reestablished native 
vegetation could again be subject to 
sagebrush management practices. 


Community and species diversities 
would tnitially be lower on reclaimed 
lands. The shrub components would 
take the longest to be restored to 
premining conditions. Shrub cover 
and forage values would gradually 
increase in the years following 
reclamation. Over longer periods of 
time, species re-invasion and shrub 
establishment on reclaimed lands 
should largely restore the species and 
community diversity on these lands to 
premining levels. 


Over the long term, the net effect of 
the cumulative mine reclamation 
plans may be the restoration, at least 
in part, of all vegetation types 
originally found in the area. However, 
the shrub component may be 
substantially reduced in areal extent. 
Shrubs are relatively unproductive for 
livestock but very important for 
wildlife. All of the vegetation types 
found in the General Analysis Area, 
as on the LBA tracts, are fairly typical 
for this region of eastern Wyoming. 


15.9 Wildlif 


The direct impacts of surface coal 
mining on wildlife occur during 
mining and are therefore short-term. 
They include road kills by mine- 
related traffic, restrictions of wildlife 
movement created by fences, spoil 
piles, and pits, and displacement of 
wildlife from active mining areas. The 
indirect impacts are longer term and 
include loss of carrying capacity and 
microhabitats on reclaimed land due 
to flatter topography, less diverse 
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vegetative cover, and reduction in 
sagebrush density. 


After mining and _ reclamation, 
alterations in the topography and 
vegetative cover, particularly the 
reduction in sagebrush density, 
would cause a decrease in carrying 
capacity and diversity on the LBA 
tracts. Sagebrush would gradually 
become _ reestablished on the 
reclaimed land, but the topographic 
changes would be permanent. 


Cumulative impacts to most wildlife 
would increase as additional habitat 
is disturbed but would moderate as 
more land is reclaimed. Raptor and 
grouse breeding areas have been 
diminishing statewide for at least the 
last 30 years due, in part, to surface 
disturbing activities. Coal mining 
and gas exploration and development 
have been identified as potential 
contributors to the decline in their 
breeding habitat. Therefore, surface 
occupancy and _ disturbance 
restrictions, as well as seasonal 
restriction stipulations, have been 
applied to operations occurring on or 
near these crucial areas on public 
lands. These restrictions have helped 
protect important raptor and grouse 
habitat on public lands, but the 
success of yearlong restrictions on 
activities near areas critical to grouse 
has been limited because most of the 
surface in the PRB is privately owned. 
Erection of nesting structures and 
planting of trees on reclaimed land 
would gradually replace raptor 
nesting and perching sites. Small- 
and medium-sized animals would 
move back into the areas once 
reclamation is completed. 


Numerous grazing management 
projects (féncing, reservoir 
developments, spring development, 
well construction, and vegetative 
treatments) have also impacted 
wildlife habitat in the area. The 
consequences of these developments 
have proven beneficial to some 
species and detrimental to others. 
Fencing has aided in segregation and 
distribution of livestock grazing, but 
sheep-tight woven wire fence has 
restricted pronghorn movement. 
Water developments are used by 
wildlife; however, without proper 
livestock management, many of these 
areas can become overgrazed. The 
developed reservoirs provide 
waterfowl, fish, and amphibian 
habitat. Vegetation manipulations 
have included the removal or 
reduction of native grass-shrublands 
and replacement with cultivated 
crops (mainly alfalfa/grass hay), as 
well as a general reduction of shrubs 
(mainly sagebrush) in favor of grass. 
These changes have increased spring 
and summer habitat for grazing 
animals, but have also reduced the 
important shrub component that is 
critical for winter range, thus 
reducing overwinter survival for big 
game and sage grouse. The reduction 
in sagebrush has been directly 
blamed for the downward trend in the 
sage grouse populations. 


The regional EIS’s (BLM 1974, 1979, 
1981, and 1984) predicted significant 
cumulative impacts to pronghorn 
from existing concentrated mining 
and related disturbance as a result of 
habitat disturbance and creation of 
barriers to seasonal and daily 
movements. Significant cumulative 
indirect impacts were also predicted 
because of increased human 


4-132 


2L0 


South Powder River Basin Coal Draft ETS 


4.0 Environmental Consequences 


population and access resulting in 
more poaching, increased 
vehicle/pronghorn collisions, and 
increased disturbance in general. 
However, the WGFD recently reviewed 
monitoring data collected on mine 
sites for big game species and the 
monitoring requirements for big game 
species on those mine sites. Their 
findings concluded that the 
monitoring had demonstrated the 
lack of impacts to big game on 
existing mine sites. No severe mine- 
caused mortalities have occurred and 
no long-lasting impacts on big game 
have been noted on existing mine 
sites. The WGFD therefore 
recommended that big game 
monitoring be discontinued on all 
existing mine sites. New mines will 
be required to conduct big game 
monitoring if located in crucial winter 
range or in significant migration 
corridors. 


Leasing of the five LBA tracts under 
the Proposed Actions would increase 
the area of habitat disturbance in the 
southern group of mines by 44.3 
percent and would enlarge the area 
where daily wildlife movement is 
restricted. 


The entire NARO North and South, 
West Roundup, and West Antelope 
LBA Tracts, and approximately 81 
percent of the Litthe Thunder LBA 
Tract as proposed are within the 
Cheyenne River Pronghorn Herd Unit, 
which includes 4.78 million acres. 
The mining operations within the 
Cheyenne River Herd Unit are the 
North Antelope/Rochelle Complex, 
Black Thunder, North Rochelle, and 
Antelope Mines. These mines will 
cumulatively disturb 48,573 acres 
within the herd unit based on existing 


leases. If the five LBA tracts are 
leased, the estimated mining 
disturbance within the Cheyenne 
River Herd Unit would increase by 
about 16,344 acres to 64,917 acres 
This would represent approximately 
1.4 percent of the Cheyenne River 
Herd Unit area. 


Approximately 19 percent of the Little 
Thunder LBA Tract is within the 
Hilight Pronghorn Herd Unit, which 
includes approximately 546,000 
acres. The mining operations within 
the Hilight Herd Unit are the Caballo, 
Belle Ayr, Cordero-Rojo, Coal Creek, 
Jacobs Ranch, and Black Thunder 
Mines. These mines will cumulatively 
disturb 57,512 acres within the herd 
unit based on existing leases. If the 
Black Thunder LBA Tract is leased, 
the estimated mining disturbance 
within the Hilight Herd Unit would 
increase by about 1,031 acres to 
58,543 acres. This would represent 
approximately 10.7 percent of the 
Hilight Herd Unit area. 


The five LBA tracts included in this 
EIS are located within the Thunder 
Basin Mule Deer Herd Unit. The herd 
unit contains approximately 2.33 
million acres and includes nine 
permitted coal mines along Highway 
59, from Caballo Mine to the north, to 
Antelope Mine to the south. 
Currently, permitted § disturbance 
within this nine-mine group includes 
approximately 106,085 acres. 
Addition of the five proposed LBA 
tracts would increase the disturbance 
area by about 17,375 acres, an 
increase of 22.4 percent. The 
123,460 acres of existing and 
proposed mine disturbance 
represents approximately 5.3 percent 
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of the 2.33 million acre Thunder 
Basin Mule Deer Herd Unit. 


The WGFD big game herd unit maps 
show the NARO North and South, 
Little Thunder, and West Roundup 
LBA Tracts are out of the normal 
white-tailed deer range. However, 
white-tailed deer are infrequently 
recorded in the vicinity of the West 
Antelope LBA Tract. Incidental 
observations are generally confined to 
the Antelope Creek riparian corridor. 
The WGFD does not consider the five 
LBA tracts to include elk use areas, 
but elk have been recorded within the 
vicinity of the LBA tracts over the 
past several years and observed 
wintering on adjacent grasslands in 
recent years as well. None of the 
proposed lease areas or areas within 
two miles has been classified as 
crucial or critical elk habitat. The 
nearest crucial elk habitat is just over 
four miles east of the Little Thunder 
LBA Tract on the Jacobs Ranch Mine 
reclaimed mine land. The WGFD 
(Oedekoven 1994) designated an area 
of approximately five square miles on 
Jacobs Ranch Mine reclaimed or 
adjacent lands as crucial winter 
habitat for the Rochelle Hills elk herd. 
There is potential for expansion of elk 
habitat on the lease areas through 
quality reclamation. 


The area of active mining in the 
southern group of five mines contains 
significant numbers of raptor nests. 
The largest concentration of nesting 
activity in the area is associated with 
the rough breaks country and areas 
where trees have become established. 
Raptor mitigation plans have been 
developed and approved in the 
approved mining and reclamation 
plans of each mine. The raptor 


mitigation plan for each mine is 
subject to USFWS review and 
approval before the miuning and 
reclamation plan is approved. Any 
nests that are impacted by mining 
operations must be relocated in 
accordance with these plans, after 
special use permits are secured from 
USFWS and WGFD. The creation of 
artificial raptor nest sites and raptor 
perches may ultimately enhance 
raptor populations in the mined area. 
On the other hand, where power poles 
border roads, perched raptors may 
continue to be illegally shot and 
continued road kills of scavenging 
eagles may occur. Any influx of 
people into previously undisturbed 
land may also result in increased 
disturbance of nesting and fledgling 
raptors. 


Cumulative impacts to waterfowl from 
already approved mining, as well as 
the five proposed LBA tracts would be 
minor because most of these birds are 
transient and most of the ponds in 
this area are ephemeral. In addition, 
the more permanent impoundments 
and reservoirs that are impacted by 
mining would be restored. 
Sedimentation ponds and wetland 
mitigation sites would provide areas 
for waterfowl during mining. 


Few vital sage grouse wintering areas 
or leks have been, or are planned to 
be, disturbed as a result of already 
approved mining and no additional 
wintering areas or Iieks would be 
disturbed if the LBA tracts included 
in this EIS are leased and mined. 
However, noise related to the mining 
activity could indirectly impact sage 
grouse reproductive success. Sage 
grouse icks close to active mining 
could be abandoned if mining-related 
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noise clevates the existing ambient 
noise levels. Surface coal mining 
activity is known to contribute to a 
drop in male sage grouse attendance 
at Ieks close to active mining, and 
over time this can alter the 
distribution of breeding grouse 
(Remington and Braun 1991). 
Because sage grouse populations 
throughout Wyoming have been 
declining over the past several years, 
the cumulative impact of all energy 
related development occurring in the 
area could be significant to the local 
sage grouse population. 


The addition of the five proposed LBA 
tracts to the area to be disturbed by 
currently approved mining operations 
in the southern PRB would 
cumulatively increase a reduction in 
habitat for other mammal and bird 
species. Many of these species are 
highly mobile, have access to 
adjacent habitats, and possess a high 
reproductive potential. Habitat 
adjacent to existing and proposed 
mine areas includes sagebrush 
shrublands, upland grasslands, 
bottomland grasslands, improved 
pastures, haylands, wetlands, 
riparian areas, greasewood 
shrublands, and ponderosa pine 
woodlands. As a result, these species 
should respond quickly and invade 
suitable reclaimed lands as 
reclamation proceeds. A research 
project on habitat reclamation on 
mined lands within the PRB for small 
mammals and birds concluded that 
the diversity of song birds on 
reclaimed areas was slightly less than 
on adjacent undisturbed areas, 
although their overall numbers were 
greater (Shelley 1992). 


Cumulative impacts on fish habitat 
and populations would be minimal 
because local drainages gencrally 
have limited value due to intermittent 
or ephemeral flows. Some of the 
permanent pools along drainages 
support minnows and other nongame 
fish, and the larger impoundments 
and streams in the area that have 
fish populations would be restored 
following mining. 


Additional discussions of cumulative 
impacts to wildlife from coal 
development and industrialization of 
the eastern PRB are discussed in 
BLM regional EISs for the area (BLM 
1974, 1979, 1981, and 1984), and 
these documents are incorporated by 
reference into this EIS. 


The cumulative impacts of mining the 
five LBA tracts included in this EIS 
would be assessed during the 
WDEQ/LQD permit approval process, 
if they are leased. During the permit 
approval process, the mine permit 
applications would be reviewed by 
WGFD and WDEQ/LOQD. 


4.5.10 Threatened, Endangered, 
7 : 
== on 7 a | 


Refer to Appendix G. 
4.5.11] Land Use and Recreation 


Surface coal mining reduces livestock 
grazing and wildlife habitat, limits 
access to public lands that are 
included in the mining areas, and 
disrupts oil and gas development. In 
addition, when oil and gas 
development facilities are present on 
coal leases, all associated facilities 
and equipment must be removed 
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prior to mining. Mining the coal prior 
to recovery of all of the CBM 
resources releases CBM into the 
atmosphere. The potential impacts of 
conflicts between CBM and coal 
development are discussed in Section 
4.1.2. 


Cumulative impac.s resulting from 
energy extraction in the PRB include 
a reduction of livestock grazing and 
subsequent revenues, a reduction in 
habitat for some species of wildlife 
(particularly pronghorn, sage grouse, 
and mule deer), and loss of 
recreational access to public lands 
(particularly for hunters). 


There are no recreational facilities, 
wilderness areas, cetc., in the 
immediate vicinity of the existing 
southern group of mines, and the 
majority of the land is seldom used by 
the public except for dispersed 
recreation (e.g., hunting), off-road 
vehicles, and sightseeing. Hunting 
and other public access is generally 
limited inside of the mine permit 
areas for safety reasons. However, 
approximately 77 percent of this land 
surface is private and access is 
controlled by the landowner. Leasing 
the NARO North, Little Thunder, and 
West Roundup LBA Tracts would 
affect access to public lands because 
public lands administered by USFS 
are included on these tracts. Leasing 
the NARO South and West Antelope 
LBA Tracts would not affect access to 
public lands because no public lands 
are included on these tracts. 


The increased human presence 
associated with the cumulative energy 
development in the eastern PRB has 
likely increased levels of legal and 
illegal hunting. Conversely, the 


mines in the area have become 
refuges for big game animals during 
hunting seasons since they are often 
closed to hunting. Reclaimed areas 
are attractive forage areas for big 
game. As an example, reclaimed 
lands at the Jacobs Ranch Mine have 
been declared crucial elk - winter 
habitat by WGFD (Oedekoven 1994). 
Energy development-related indirect 
impacts to wildlife have resulted from 
and will continue to result from 
human population growth. Energy 
development has been the primary 
cause of human influx intc the 
eastern PRB. Mining the LBA tracts 
under the Proposed Actions and/or 
Alternatives 2 and 3 would allow a 
continuation of employment and 
product.on at the North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope Mines by up to 11 years. 


The demand for outdoor recreational 
activities, including hunting and 
fishing, has increased proportionately 
as population has _ increased. 
However, at the same time these 
demands are increesing, wildlife 
habitat and populations are being 
reduced. This conflict between 
decreased habitat availability and 
increased recreational demand has 
had (or may have) several impacts: 
demand for hunting licenses may 
increase to the point that a lower 
success in drawing particular licenses 
will occur; hunting and fishing, in 
general, may become less enjoyable 
due to more limited success and 
overcrowding, poaching may increase; 
the increase in people and traffic may 
continue to result in shooting of 
nongame species and road kills; and 
increased off-road activities may 
continue to result in disturbance of 
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wildlife during sensitive wintering or 
reproductive periods. 


Campbell County's public recreation 
facilities are some of the most 
extensively deve.oped in the Rocky 
Mountain Region, and use by young, 
recreation-oriented residents is high. 
The relatively strong financial position 
of the county recreation program 
appears to assure future recreation 
opportunities for residents regardless 
of the development of the LBA tracts 
or any other specific mine. Converse 
County’s recreational facilities are not 
as advanced and development of the 
LBA tracts and the ensuing 
employment increase may increase 
demand for recreational opportunities 
in Converse County. 


4.5.12 Cultural Resources 


In most cases, treatment of eligible 
sites is confined to those that would 
be directly impacted, while those that 
may be indirectly impacted receive 
littl or no consideration unless a 
direct mine-associated effect can be 
established. The higher population 
levels associated with coal 
development coupled with increased 
access to remote areas can result in 
increased vandalism both on and off 
mine property. Surface coal mining 
operations may contribute to the 
permanent unintentional destruction 
of segments of the archeological 
record. Surface coal mining is 
generally limited to lands where the 
overburden thickness is relatively 
thin (200 ft or less). 


A majority of the known cultural 
resource sites in the eastern PRB are 
known because of studies at existing 
and proposed coal mines. Based on 


the cultural inventories conducted for 
the five southern mines, there is an 
estimated average density of 5.7 sites 
per square mule (640 acres) in this 
area and approximately 10 percent of 
these sites are eligible for the NRHP 
The cultural inventories conducted on 
the five LBA tracts foun” = >t the 
density of sites and o usc ec of 
eligible sites 1s slightly lo» «r than the 
average density on the is. North 
and South, Little Thunder, and West 
Roundup LBA Tracts, and slightly 
higher than the average density on 
the West Antelope LBA Tract. 
Approximately 580 cultural resource 
sites will be impacted by already 
approved mines, with an estimated 86 
of these sites being cligible for 
nomination to the NRHP. These 
numbers would increase if the LBA 
tracts are leased. 


Adverse impacts to cultural sites 
include ground disturbance and 
changes in setting or context. 
Ground disturbance, the major 
impact, can affect the integrity of or 
destroy a site. Changes in setting or 
context greatly impact historical 
properties. Mitigation measures such 
as stabilization, restoration, or 
moving of buildings may cause 
adverse impacts to context, in-place 
values, and overall integrity. 
Additionally, the loss of a site through 
mitigation can constitute an adverse 
impact by eliminating the site from 
the regional database and/or 
affecting its future research potential. 


Beneficial results or impacts have 
also occurred from coal development. 
Valuable data have been collected 
during cultural resource surveys 
Data that would otherwise not be 
collected until some time in the 
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future, or lost in the interim, have 
been made available for study. 
Mitigation has also resulted in the 
collection and preservation of data 
that would otherwise be lost. The 
data that has been and will be 
collected provides opportunities for 
regional and local archeological 
research projects. 


4.5.13 Native American Concerns 


No cumulative impacts to Native 
American traditional values. or 
religious sites have been identified as 
a result of leasing and subsequent 
mining of the NARO North and South, 
Little Thunder, West Roundup, and 
West Antelope LBA Tracts. 


4.5.14 Paleontological Resources 


Impacts to paleontological resources 
as a result of the already approved 
cumulative energy development 
occurring in the eastern PRB consist 
oi losses of plant, invertebrate, and 
vertebrate fossil material for scientific 
research, public education 
(interpretive programs), and other 
values. Losses have and will result 
from the destruction, disturbance, or 
removal of fossil materials as a result 
of surface-disturbing activities, as 
well as unauthorized collection and 
vandalism. A beneficial impact of 
surface mining can be the exposure of 
fossil materials for scientific 
examination and collection, which 
might never occur except as a result 
of overburden removal, exposure of 
rock strata, and mineral excavation. 


4.5.15 Visual Resources 


A principal visual impact within the 
area of the five southern mines is the 


visibility of mine pits and facility 
areas. People most likely to see these 
facilities would either be passing 
through the area or visiting it on 
mine-related business. Except for the 
loading facilities and the draglines, 
the pits and facilities are not visible 
from more than a few miles away. 
While sufficient capacity exists, 
future changes in facilities may be 
constructed to mine the LBA tracts 
and to improve operating efficiency 
and air quality protection at the 
mines. 


After mining, the reclaimed slopes 
might appear somewhat smoother 
than premining slopes and there 
would be fewer gullies than at 
present. Even so, the landscape of 
the reclaimed mines would look very 
much like the undisturbed landscape 
within the General Analysis Area. 


4.5.16 Noise 


Existing land uses within the eastern 
PRB (e.g., mining, livestock grazing, 
oil and gas production, wildlife 
habitat, and recreation) contribute to 
noise levels, but wind is generally the 
primary noise source. Mining on the 
LBA tracts would not increase the 
number of noise-producing facilities 
within the eastern PRB, but it would 
lengthen the time this particular 
noise source would exist, expand the 
area this noise source would affect, 
and may augment the level of impacts 
to other resources (e.g., increased 
exposure of wildlife to noise impact 
and increased noise impact to 
recreational users). Mining-related 
noise is generally masked by the wind 
at short distances, so cumulative 
overlap of noise impacts between 
mines is not likely. 
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Recreational users and_ grazing 
lessees utilizing lands surrounding 
active mining areas do hear mining- 
related noise, but this has not been 
reported to cause a _ significant 
impact. As stated above, wildlife in 
the immediate vicinity of mining may 
be adversely affected by noise; 
however, observations at surface coal 
mines in the area indicate that 
wildlife generally adapt to noise 
conditions associated with active coal 
mining. 


Cumulative increases in noise from 
trains serving the eastern PRB mines 
have caused substantial increases 
(more than five dBA) in noise levels 
along segments of the rail lines over 
which the coal is transported to 
markets. However, no significant 
adverse impacts have been reported 
as a result. 


4.5.17 Transportation Facilities 


New or enhanced transportation 
facilities (road, railroads, and 
pipelines) are expected to occur as a 
result of energy development in the 
PRB. However, no new cumulative 
impacts to transportation facilities 
are expected to occur as a direct 
result of leasing and subsequent 
mining of the LBA tracts. The 
transportation facilities for the North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope Mines are already in place. 
Construction of new rail facilities for 
transporting the coal out of the 
region, such as the proposed DM&E 
railroad, would add another route of 
coal transportation out of the basin, 
but would not be expected to increase 
the number of coal trains without an 
increase in market demand for the 


coal. Traffic levels from the mines 
would be maintained for a longer time 
period under the action alternatives. 
Oil and gas pipelines on the tracts 
would have to be relocated or 
removed prior to mining. 


4.5.18 Socioeconomics 


Because of all of the energy-related 
development that has been occurring 
in and around Campbeil and 
Converse Counties in the past 30 
years, socioeconomic impacts are a 
major concern. Wyoming’s economy 
has been structured around the basic 
industries of extractive minerals, 
agriculture, tourism, timber, and 
manufacturing. Each of these basic 
industries is important. Many 
Wyoming communities depend on the 
minerals industry for much of their 
economic well being. The minerals 
industry is by far the largest single 
contributor to the economy of 
Wyoming. The 2001 valuation on 
minerals industry production and 
property in 2000 was 
$6,407 ,060,245, or 61 percent of the 
State’s total valuation. Since most 
minerals are taxed as a percentage of 
their assessed valuation, this makes 
the minerals industry a significant 
revenue base for both local and state 
government in Wyoming. Wyoming 
mineral production in 2000 placed 
the state first in coal production, fifth 
in natural gas production, sixth in oil 
production (Wyoming Department of 
Administration and_ Information 
2002}, and sixteenth in nonfuel 
mineral production in the United 
States (USGS 2000). 


Since 1990, coal production in 
Campbell and Converse Counties has 
increased by an average of 7.6 
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percent per year (Wyoming 
Department of Commerce 1996 and 
WSGS 2001c). WSGS is currently 
projecting that coal production in 
Campbell and Converse Counties will 
decrease by 2.1 percent in 2002, 
increase by 3 percent in 2003, and 
increase by about one percent per 
year during 2004 through 2007 
(WSGS 2002b). In the first three 
quarters of 2001, Wyoming coal 
supplied 39 percent of the nation’s 
steam coal needs, and PRB coal was 
used to generate electricity for public 
consumption in 28 states, Canada, 
Mexico, and Spain (U.S. Department 
of Energy 2002). Electricity 
consumers in those states benefit 
from low prices for PRB coal, from 
cleaner air due to the low sulfur 
content of the coal, and from the 
royalties, taxes, and bonus payments 
that the federal government receives 
from the coal. 


Locally, continued sale of PRB coal 
helps stabilize municipal, county, and 
State economies. By 2005, annual 
coal production is projected to 
generate about $2.6 billion of total 
economic activity, including $351 
million of personal income, and 
support the equivalent of 15,885 full- 
time positions (BLM 1996a). 


In addition to the five proposed LBA 
tracts studied in this EIS, a number 
of mineral and related developments 
have occurred, are in progress, or are 
anticipated in Campbell County and 
the surrounding area. The 90-Mw 
Wygen I coal-fired power plant is 
currently under construction near the 
Wyodak Mine east of Gillette. The 
operator of the facility, Black Hills 
Energy Capital, Inc., expects the 
plant to be completed by 2003 (Black 


Hills Corporation 2001). A second 
coal-fired plant, the 500-Mw Wygen 
Il, is currently being permitted 
nearby. NAPG has proposed the 
construction of three coal-fired power 
plants in Campbell County: the 300- 
Mw Two Elk and the 500-Mw Two Elk 
Two plants near the Black Thunder 
Mine, and the 500-Mw Middle Bear 
plant near the Cordero-Rojo Mining 
Complex (Billings Gazette 2001). In 
addition, NAPG has proposed the 
construction of a power line that 
would link its two 500-Mw power 
plants with interstate transmission 
lines in the Front Range of Colorado 
(Billings Gazette 2002). According to 
Pedersen Planning Consultants 
(2001), power plant development 
between 2001 and 2010 could bring 
over 6,000 temporary and 450 
permanent jobs to Campbell County 
alone. 


The DM&E Railroad Corporation has 
proposed the construction of a rail 
line connecting its existing facilities in 
South Dakota and Minnesota with 
PRB coal mines. The lead regulatory 
agency for the expansion project, the 
Surface Transportation Board, 
granted final approval in January 
2002. DM&E must still obtain 
permits or approvals from other 
agencies including the BLM, USFS, 
and COE, and several lawsuits have 
been filed against the proposal 
following the approval of the project 
by the Surface Transportation Board 
(WSGS 2002b). For Wyoming, the 
estimated direct-construction 
workforce is 700 persons for the 
estimated $1.5 billion project. 


Recently, Gillette has experienced a 
population increase as a result of 
CBM development in the area. In the 
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past several years, Guillette’s 
population has_ increased, 
unemployment has_ decreased, 
housing has become increasingly 
tight, and traffic and criminal activity 
have increased. Under the Proposed 
Action for the Wyoming Oil and Gas 
Project DEIS (BLM 2002a), it is 
assumed that CBM development 
would require 2,047 employees (1,974 
CBM and 67 non-CBM) for a 20-year 
project life. 


If all of the new projects are 
undertaken, it is likely that the 
population in northeastern Wyoming 
would continue to grow, and there 
would be increasing demands on 
housing, schools, roads, law 
enforcement, and other aspects of the 
communities in this area. The 
population increase would be 
expected to be somewhat dispersed 
among all of the communities in the 
area, which include Douglas, Wright, 
and Newcastle as well as Gillette. The 
extent of the impacts to the local 
communities would depend on the 
amount of overlap between the 
construction periods on the proposed 
projects. According to a 2001 study 
of future housing needs in Campbell 
County (Pederson Planning 
Consultants 2001), it was estimated 
that increases in CBM development 
and surface coal mine employment, 
coupled with the construction of 
currently proposed power plants, 
could increase Campbell County 
housing demand by over 5,000 
housing units, with the peak 
occurring in about 2005. Delays in 
power plant and railroad permitting 
and construction could alter the 
timing and magnitude of the peak in 
population and housing demand. At 
this time, based on the status of their 


planning and permitting efforts, the 
Black Hills Corporation, Inc. Wygen I 
and Wygen II coal-fired power plants, 
the NAPG Two Elk coal-fired power 
plant, and the proposed DM&E rail 
line are considered reasonably 
foreseeable developments based on 
the status of their planning and 
permitting efforts. The NAPG Two Elk 
Unit Two coal-fired power plant, and 
the NAPG Middle Bear coal-fired 
power plant are proposals which are 
not reasonably foreseeable at this 
time, and the ENCOAL coal 
enhancement facility is indefinitely 
postponed. Of the currently proposed 
power plants, only the Wygen I plant 
is currently under construction. 
Construction of the other proposed 
plants would be dependent on 
completion of permitting 
requirements and availability of 
financing. Construction of the 
proposed DM&E railroad is also 
dependent on completion of 
permitting requirements and 
availability of financing as well as 
resolution of legal issues. Increases 
in mining employment would 
potentially occur gradually as new 
coal leases are permitted for mining. 
Up to 186 additional jobs are 
anticipated if all five LBA tracts 
studied in this EIS are leased. 


The construction of coal-fired power 
plants and the DM&E Railroad 
expansion and continued CBM 
development would result in direct 
fiscal benefits to city, county, and 
state governments. Equipment and 
facilities would be subject to excise 
(sales and use) and ad valorem 
(property) taxes. Counties that have 
a major construction project of $50 
million or larger also receive extra 
revenues in the form of impact 
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assistance. According to an article in 
the Gillette News-Record, if the three 
NAPG power plants are constructed, 
Campbell, Converse, Weston, and 
Crook Counties could receive as 
much as $11 million in impact 
assistance (Gillette News-Record 
200 Ic). 


4.6 The Relationship Between 
Local Short-term Uses of 
Man’s Environment and the 
Maintenance and 
Enhancement of Long-term 
Productivity 


From 2002 on, the North 
Antelope / Rochelle Complex would be 
able to produce coal at an average 
production level of 75 mmtpy for 12 
years under Alternative 1 (No Action 
Alternative), compared with an 
average of 90 mmtpy for 16 years 
under the Proposed Action, an 
average of 90 mmtpy for 17.5 years 
under Alternative 2, or an average of 
90 mmtpy for 15 years under 
Alternative 3 (Table 2-1). From 2002 
on, the Black Thunder Mine would be 
able to produce coal at an average 
production level of 38.3 mmtpy for 24 
years under Alternative 1 (the No 
Action Alternative), compared with an 
average of 42.5 mmtpy for 32 years 
under the Proposed Action, or an 
average of 42.5 mmtpy for 34.7 years 
under Alternatives 2 and 3 (Table 2- 
2). From 2002 on, the North Rochelle 
Mine would be able to produce coal at 
an average production level of 35 
mmtpy for 7.3 years under Alternative 
1 (No Action Alternative), compared 
with an average of 35 mmtpy for 
another 11.8 years under the 
Proposed Action, or an average of 35 
mmtpy for 13.1 years’ unde: 
Alternative 2 (13.4 years un 
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Alternative 2 plus Lease WYW- 
127221 modification), or an average 
of 35 mmtpy for another 14 years 
under Alternative 3 (14.4 years under 
Alternative 3 plus Lease WYW- 
127221 modification) (Table 2-3). 
From 2002 on, the Antelope Mine 
would be able to produce coal at an 
average production level of 13.9 
mmtpy for another 25 years under 
Alternative 1 (No Action Alternative), 
compared with an average of 23 
mmtpy for 25 years under the 
Proposed Action, an average of 24.1 
mmtpy for 25 years under Alternative 
2, or an average of 20.7 mmtpy for 
another 25 years under Alternative 3 
(Table 2-4). 


As the coal is mined, almost all 
components of the present ecological 
system, which have developed over a 
long period of time, would be 
modified. In partial consequence, the 
reclaimed land would be 
topographically lower, and although it 
would resemble original contours, it 
would lack some of the original 
diversity of geometric form. 


The forage and associated grazing 
and wildlife habitat that the LBA 
tracts provide would be temporarily 
lost during mining and reclamation. 
During mining of the LBA tracts there 
would be a combined loss of native 
vegetation on 17,375 acres (Proposed 
Action for all five LBA tracts) up toa 
maximum of 19,943 acres (Alternative 
2 for all tracts except Alternative 3 
plus lease WYW- 127221 modification 
for the West Roundup LBA Tract) with 
an accompanying disturbance of 
wildlife habitat and grazing land. 
This disturbance would occur 
incrementally over a period of years. 
The mine sites would be returned to 
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equivalent or better forage production 
capacity for domestic livestock before 
the performance bonds are released. 
Long-term productivity would depend 
largely on postmining range- 
management practices, which to a 
large extent would be controlled by 
private landowners. 


Mining would disturb pronghorn 
habitat, but the LBA tracts would be 
suitable for pronghorii following 
successful reclamation. Despite loss 
and displacement of wildlife during 
mining, it is anticipated that 
reclaimed habitat would support a 
diversity of wildlife species similar to 
premining conditions. The diversity 
of species found in undisturbed 
rangeland would not be completely 
restored on the leased lands for an 
estimated 50 years after the initiation 
of disturbance. Re-establishment of 
mature sagebrush habitat--which is 
crucial for pronghorn and sage 
grouse--could take even longer. 


CBM is currently being recovered 
from within and/or near each of the 
LBA tracts and BLM’s analysis 


suggests that a large portion of the | 


CBM resources on each of the tracts 
can be recovered prior to mining. 
CBM that is not recovered prior to 
mining would be vented to the 
atmosphere during the mining 
process. Methane is a greenhouse 


gas which contributes to global - 


warming. According to the Methane 
Emissions section of Energy 
Information Administration/ 
Department of Energy (EIA/DOE) 
report 0573(99), Emissions of 
Greenhouse Gases in the United 
States 1999, U.S. anthropogenic 
methane emissions totaled 28.8 
million metric tons in 1999. U.S. 


1999 methane emissions from coal 
mining were estimated at 2.88 million 
metric tons (10 percent of the U.S. 
total anthropogenic methane 
emissions in 1999). According to 
Table 15 of this report, surface coal 
mining was estimated to be 
responsible for about 0.54 million 
metric tons of methane emissions in 
1999. This represents about 1.88 
percent of the estimated U.S. 
anthropogenic methane emissions in 
1999, and about 18.75 percent of the 
estimated methane emissions 
attributed to coal mining of all types. 
Based on the 1999 coal production 
figure, the Wyoming PRB coal mines 
were responsible for approximately 
0.9 percent of the estimated U.S. 
1999 anthropogenic methane 
emission, and the North 
Antelope/Rochelle Complex, Black 
Thunder, North Rochelle, and 
Antelope Mines were responsible for 
approximately 0.4 percent of 
estimated U.S. 1999 anthropogenic 
methane emissions. Currently, the 
North Antelope/Rochelle Complex, 
Black Thunder Mine, and Antelope 
Mine anticipate increasing coal 
production rates if they acquire leases 
for the NARO North and South LBA 
Tracts, the Little Thunder LBA Tract, 
and the West Antelope LBA Tract, 
respectively. The North Rochelle Mine 
does not propose to increase coal 
production rates if they acquire a 
lease for the West Roundup LBA 
Tract. 


Total U.S. methane emissions 
attributable to coal mining would not 
be likely to decrease if one or more of 
these five LBA tracts are not leased at 
this time because a decision to lease 
or not to lease these tracts would not 
directly affect total U.S. coal 
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production. However, the methane 
on an LBA tract could be more 
completely recovered if leasing is 
delayed. 


If these LBA tracts are leased and 
mined, there would be a deterioration 
of the groundwater quality in the 
lease areas; however, the water 
quality would still be adequate for 
livestock and_ wildlife. This 
deterioration would probably occur 
over a long period of time. As a result 
of mining alone, depth to 
groundwater would increase within 
roughly 25 miles away from the five 
Suuthern mine pits in the coal 
ac.uifer. The water levels in the coal 
aquifer should return to premining 
levels at some time after mining has 
ceased because recharge areas would 
not be disturbed in order to recover 
the coal in the LBA tracts. 


Mining operations and associated 
activities would degrade the air 
quality and visual resources of the 
area on a short-term basis. Following 
coal removal, removal of surface 
facilities, and completion of 
reclamation, there would be no long- 
term impact on air quality. The long- 
term impact on visual resources 
would be negligible. 


Short-term impacts to recreation 
values may occur from reduction in 
big game populations due to habitat 
disturbance and reduction in access 
to some public lands. These changes 
would primarily impact hunting in 
the lease areas. However, because 
reclamation would result in a wildlife 
habitat similar to that which 
presently exists and access to public 
lands would be restored, there should 


be no long-term adverse impacts on 
recreation. 


The long-term economy of the region 
would be enhanced as a result of the 
Proposed Actions and _ action 
alternatives. The Proposed Action, 
Alternative 2, and Alternative 3 would 
extend the life of the North 
Antelope/ Rochelle Complex by from 
three to 5.5 years (Table 2-1). The 
Proposed Action, Alternative 2, and 
Alternative 3 would extend the life of 
the Black Thunder Mine by from eight 
to 10.7 years (Table 2-2). The 
Proposed Action, Alternative 2, 
Alternative 2 plus lease WYW-127221 
modification, Alternative 3, and 
Alternative 3 plus lease WYW-127221 
modification would extend the life of 
the North Rochelle Mine by from 4.5 
to 7.1 years (Table 2-3). The 
Proposed Action and Alternatives 2 
and 3 are not predicted to extend the 
life of the Antelope Mine. 


4.7 Irreversible and Irretrievable 
Commitments of Resources 


The major commitment of resources 
would be the mining and 
consumption of 1,331.2 million tons 
(Proposed Action for all five LBA 
tracts) up to a maximum of 1,731.4 
million tons (Alternative 2 for all 
tracts except Alternative 3 plus lease 
WYW-127221 modification for the 
West Roundup LBA Tract) of coal to 
be used for electrical power 
generation. CBM that is not 
recovered prior to mining would also 
be irreversibly and irretrievably lost 
(see additional discussion of the 
impacts of venting CBM to the 
atmosphere in Section 4.6). It is 
estimated that one to two percent of 
the energy produced would be 
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required to mine the coal, and this 
energy would also be irretrievably 
lost. 


The quality of topsoil on 
approximately 17,375 acres (Proposed 
Action for all five LBA tracts) up to a 
maximum of approximately 19,943 
acres (Alternative 2 for all tracts 
except Alternative 3 plus lease WYW- 
127221 modification for the West 
Roundup LBA Tract) would be 
irreversibly changed. Soil formation 
processes, although continuing, 
would be irreversibly altered during 
mining-related activities. Newly 
formed soil material would be unlike 
that in the natural landscape. 


Loss of life may conceivably occur due 
to the mining operations and 
vehicular and train traffic. On the 
basis of surface coal mine accident 
rates in Wyoming as determined by 
the Mine Safety and Health 
Administration (1997) for the |©-vear 
period 1987-1996, fatal accidents 
(excluding contractors) occur at the 
rate of 0.003 per 200,000 man-hours 
worked. Disabling (lost-time) injuries 
occur at the rate of 1.46 per 200,000 
man-hours worked. Any injury or 
loss of life would be an irretrievable 
commitment of human resources. 


Disturbance of all known historic and 
prehistoric sites on the mine areas 
would be mitigated to the maximum 
extent possible. However, accidental 
destruction of presently unknown 
archeological or paleontological 
values would be irreversible and 
irretrievable. 
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5.0 CONSULTATION AND 
COORDINATION 


In addition to this EIS’, other factors 
and consultations are considered and 
play a major role in determining the 
decision on these proposed lease 


applications. These include the 
following. 
Regional Coal Team Consultation. 


The four coal lease applications 
included in this draft EIS were all 
reviewed and discussed at the 
October 25, 2000 PRRCT public 
meeting in Cheyenne, Wyoming. 
Each of the applicants presented 
information about their existing mine 
and pending lease application to the 
PRRCT at that meeting. Voting and 
nonvoting members of the PRRCT 
include the governors of Wyoming and 
Montana, the Northern Cheyenne 
Tribe, the Crow Tribal Council, the 
USFS, OSM, USFWS, National Park 
Service, and USGS. The PRRCT 
determined that the lands in the four 
applications met the qualifications for 
processing as production 
maintenance tracts. The PRRCT 
recommended that the BLM continue 
to process all four lease applications. 


Governor's Consultation. The BLM 
Wyoming State Director notified the 
Governor of Wyoming on April 5, 2000 
that PRCC had filed a_ lease 
application with BLM for the NARO 
North and NARO South LBA Tracts. 
The BLM Wyoming State Director 
notified the Governor of Wyoming on 
April 15, 2000 that ALC filed a lease 


Refer to page xu for a list of abbreviations 
and acronyms used in this document 


application with BLM for the Little 
Thunder LBA Tract. The BLM 
Wyoming State Director notified the 
Governor of Wyoming on August 24, 
2000 that TCC filed a_ lease 
application with BLM for the West 
Roundup LBA Tract. The BLM 
Wyoming State Director notified the 
Governor of Wyoming on October 3, 
2000 that ACC filed a _ lease 
application with BLM for the West 
Antelope LBA Tract. 


Public Notice. A notice announcing 
the receipt of the PRCC, ALC, and 


TCC coal lease applications was 
published in the Federal Register on 
September 12, 2000. This notice also 
announced the date, time, and place 
of the PRRCT meeting to be held on 
October 25, 2000 to discuss these 
applications. BLM published a Notice 
of Intent to Prepare an Environmental 
Impact Statement and Notice of 
Scoping in the Federal Register on 
October 3, 2001 and in the Gillette 
News-Record on September 25, 2001 
and October 2, 2001. The 
publications served as public notice 
that the ACC coal lease application 
had been received, announced the 
time and location of a public scoping 
meeting, and requested public 
comment on all four lease 
applications. 


Parties on the distribution list were 
sent letters announcing the time and 
location of a public scoping meeting in 
September 2001. The public scoping 
meeting was held on October 10, 
2001 in Gillette, Wyoming. At the 
public meeting, PRCC, TBCC, TCC, 
and ACC personnel orally presented 
information about their mines and 
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their needs for the coal. The 
presentations were followed by a 
question and answer period, during 
which one oral comment was made. 
The scoping period extended from 
October 1 through October 31, 2001, 
during which time BLM received 12 
written comments. 


The EPA will publish a Notice of 
Availability in the Federal Register for 
the DEIS. The BLM will publish a 
Notice of Availability and Notice of 
Public Hearing in the Federal Register 
for the DEIS. There will be a 60-day 
comment period on the DEIS. A 
formal public hearing will be held 
during the 60-day comment period to 
solicit public comments on the DEIS 
and on the fair market value, the 
maximum economic recovery, and the 
proposed competitive sale of coal from 
the five LBA tracts. Following the 
comment period on the DEIS, the 
FEIS will be prepared. Comments 
received from the public, state and 
federal review agencies on the DEIS 
will be included in the FEIS. Parties 
on the distribution list will be sent 
copies of the FEIS when it is 
completed, and the EPA and BLM will 
publish a Notice of Availability for the 
FEIS. After a 30-day availability 
period, BLM will make a separate 
decision to hold or not to hold a 
competitive lease sale for each of the 
federal coal in these five tracts. A 
separate ROD will be signed for each 
of the tracts. Copies of each ROD will 
be mailed to parties on the mailing list 
and others who commented on this 
LBA during the NEPA process. After 
each ROD is signed, there will be a 
30-day appeal period before the ROD 
is implemented. 


Department of Justice Consultation 


After each competitive coal lease sale, 
but prior to issuance of a lease, BLM 
will solicit the opinion of the 
Department of Justice on whether the 
planned lease issuance creates a 
situation inconsistent with federal 
anti-trust laws. The Department of 
Justice is allowed 30 days to make 
this determination. If the Department 
of Justice has not responded in 
writing within the 30 days, BLM can 
proceed with issuance of the lease. 


Other Consultations. Other federal, 


state, and local governmental 
agencies that were directly consulted 
in preparation of this EIS are listed in 
Table 5-1. 


List of Preparers. This EIS was 
prepared by WWC Engineering, a 
third party contractor, under the 
direction of the BLM. Representatives 
from cooperating agencies contributed 
to and participated in the NEPA 
process. Tables 5-2 and 5-3 provide 
listings of the BLM, USFS, and OSM 
interdisciplinary team and the third- 
party consultant personnel who 
prepared and reviewed this EIS. 


Distribution List. This EIS was 


distributed to numerous 
Congressional offices, ‘° ‘eral 
agencies, state govern iocal 
governments, 'ustry 
representatives, interes: ‘oups, and 
individuals for their review and 
comment (Tables 5-4a and 5-4b). 
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Table 5-1. Other Federal, State, and Local Governmental Agencies 
Consulted in EIS Preparation. 


Agency or Organization Individual Position 
Powder River Regional Coal Team 5 Voting Members and 
21 Nonvoting Members 
Wyoming Game and Fish Lynn Jahnke Wildlife & Fish Supervisor 
Department 


Wyoming Department of 
Environmental Quality 


Air Quality Division Bernard Daily Program Manager for New 
Source Review Program 
Judy Shamiey Sr. Analyst 
Land Quality Division Donald McKenzie District Il] Supervisor 
Doug Emme Engineer 
Wyoming Department of Wayne Liu Division of Economic 
Administration and Information Analysis, Senior Economist 
Wyoming Department of Revenue Allen Black Ad Valorem Tax Division, 
Administrator 
Randy Bolles Mineral Tax Division, 
Administrator 
Wyoming Employment Center Betsy Hockert Analyst 
USDA/ Natural Resources Randy White Soil Scientist 
Conservation Service 
USDI/OSM, Casper, Wyoming Mark Humphrey Mine Engineer 
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Table 5-2. List of Contributors and Reviewers. 


Name Project Responsibility 
BLM Casper Field Office 
Mike Karbs Project Supervisor 
Mike Brogan Water Resources 
Joe Meyer Soils 
Chris Arthur Cultural 
Wilhe Fitzgerald Wildlife 
BLM Wyoming State Office 
Bob Janssen Coal Program Coordination 
Janet Kurman NEPA Coordination 
Mavis Love Land Adjudication 
Juhe Weaver Land Adjudication 
Susan Caplan Air Quality and Climate 
BLM Buffalo Field Office 
B.J. Earle Cultural Resources 
Tom Bills Wildlife Resources 
Larry Gerard Wildhfe Resources 


BLM National Science and Technology Center 
Scott Archer Air Quality and Climate 


Office of Surface Mining Reclamation and Enforcement 
Western Regional Coordinating Center 
Floyd McMullen EIS Project Coordinator 


U.S. Forest Service 


Douglas Ranger District 
JoAnne Homuth EIS Project Coordinator and Paleontological Resources 
Joe Reddick Project Coordination 
Tum Byer Wildlife Resources 
lan Ritchie Cultural Resources 


U.S. Forest Service 


Nebraska Nationa! Forest 
Barbara A. Beasiey Paleontological Resources 
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Table 5-3. List of Preparers. 


Name Education / Experience Responsibility 
BLM Casper Field Office 

Nancy Doelger M.S., B.S. Geology, EIS Proyect Leader / Editor 

25 years professional expenence 

BLM Wyoming State Office 
Reservoir Management Group 

Dwain McGarry B.S. Graduate Study, Geology, CBM Geology 

24 Years professional experience 
Lee Alrasy B.S. Petroleum Engineering, CBM Reservoir 

6 years professional expenence Enginecring 


WWC Engineering Third Party Contractor 


Ken Colher B.S. Geology, Project Management 
24 years professional experience Report Preparation 
(Licensed Wyoming Geologist) 

Doyl Fritz M.S., B.S. Civil Engineering, Report Preparation 


31 years professional expenence 
(Licensed Professional! Engineer) 


Steve Holzerland M.S., B.S. Rangeland Ecology and Report Preparation 
Watershed Management, 


12 years professional expenence 


Jack Fritz B.S. Chemical Engineering, Report Preparation 
4 years professional expenence 
Mal McGill 2 years professional experience CADD 
Rodney Venthng 11 years professional experience CADD 
Heidi Robinson 10 years professional expenence Document Production 


Intermountain Resources-Subcontractor 


Jim Orpet M.S., B.S. Wildlife Management, Physical Resources 
23 years professional expenence 
Russell Tait B.S. Wildlife Management, Physical Resources 


10 years professional expenence 


GCM Services, Inc.-Subcontractor 


David Ferguson M.A. Anthropology, Cultural Resources 
14 years professional expenence 
Garren Meyer B.A. Anthropology, Cultural Resources 


10 years professional expenence 


McVehil-Monnett Associates, Inc.-Subcontractor 


Phil Dinsmoor M.S. Landscape Architecture, Air Quality 
B.S. Landscape Architecture / Natural 
Resource Management, 
25 years professional experience 


Robin Carlson B.S. Geology, Air Quality 
18 vears professional experience 
{(Lacensed Wyoming Geologist) 
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Table 5-3. List of Prepare:s (Continued). 


Name Education / Experience Responsibility 
BKS Environmental Associates, Inc.- Subcontractor 

Brenda Schladweiler B.S. Range Management, Vegetation Baseline 
M.S. Soil Science, 
23 years professional expenerice 

Paige Wolken B.A. Biology, Vegetation Baseline 
M.S. Plant and Soil Science, 
8 years professional experience 

Heidi Smith B.S. Horticulture, Vegetation Baseline 
M.S. Agronomy, 


3 years professional experience 


Thunderbird Wildlife Consulting, Inc.-Subcontractor 


Kort Clayton M.S. Biology, Wildhfe Baseline 
8 years professional experience 

Kimberly Brown M.S. Biology, Wildlife Baseline 
10 years professional experience 

Gwyn McKee M.S. Wildlife Ecology, Wildlife Baseline 
15 years professional experience 

Bonnie Postovit M.S. Zoology, Wildhfe Baseline 
25 years professional experience 

Howard Postovit M.S. Wildlife Ecology, Wildlife Baseline 
25 years professional experience 

Wilham Winland B.S. Biology, Wildhife Baseline 
15 years professional expenence 

Argonne National Laboratories 

Kyong C. Chun PhD. Environmental Health Engineering, Air Quality Impact 
30 years professional expenence Assessment 

Young-soo Chang Ph.D. Chemical Engineering, Air Quality Impact 
20 years professional expenence Modeling 
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Table 5-4a. BLM Distribution List for Coal Leasing. 


Federal & State Officials 
Governor of Wyoming Jim Geringer 
Governor of Montana Judy Martz 
U.S. Representative Barbara Cubin 
U.S. Senator Craig Thomas 
U.S. Senator Mike Enzi 
Wyoming Senator Bill Barton 
Wyoming Representative Bruce Burns 
Wyoming Representative Nick Deegan 
Wyoming Senator Dick Erb 
Wyoming Representative John Hines 
Wyoming Senator Tom Kinnison 
Wyoming Representative Jack Landon 
Wyoming Representative George McMurtry 
Wyoming Representative Douglas Osborn 
Wyoming Senator John Schiffer 


Wyoming Representative Jeff Wasserburger 


Wyoming Senator Steve Youngbauer 


Federal Agencies 
BLM Washington Office 
BLM Buffalo Field Office 
BLM Casper Field Office 
BLM Montana State Office 
BLM Powder River Field Office 
BLM Rawlins Field Office 
BLM Wyoming State Office 
Bureau of Indian Affairs (multiple offices) 
Bureau of Reclamation 
Department of Energy 
EPA Region VIII 
Federal Highway Administration 
HQ-USAF/CEVP 
Mineral Management Service 
National Park Service, Washington Office 
National Park Service, Air Resources Div. 
Devils Tower National Monument 


Office of Surface Mining, Washington Office 


OSM, Western Regional Coordinating Ctr. 
OSM, Casper Office 
USDI Rocky Mountain Regional Solicitor 


U.S. Army Corps of Engineers 

U.S. Fish & Wildlife Service, Washington, D.C. 
U.S. Fish & Wildlife Service, Cheyenne, WY 
U.S. Geclogical Survey, Reston, Virginia 
U.S. Geological Survey, Denver Federal Ctr. 
U.S. Geological Survey, Water Resource Div. 
USDA Forest Service, Washington Office 
USDA Forest Service Rocky Mtn. Region 
USDA Forest Service, Med. Bow Nat’ Forest 
USDA Forest Service, Douglas Ranger Dist. 


State Agencies 
Montana Office of the Governor 
Wyoming Clearinghouse Coordinator 
WY Employment Research & Planning Dept. 


Wyoming Dept. of Environmental Quality-- 
Land Quality & Air Quality Divisions 


Wyoming Div. of Economic Analysis 
Wyoming Office of Federal Land Policy 
Wyoming Oil and Gas Conservation Comm. 
Wyoming Parks & Cultural Resources Dept. 
Wyoming State Engineer's Office 

Wyoming Department of Transportation 
Wyoming State Historic Preservation Office 
Wyoming Game & Fish Department 
Wyoming Business Council 

Wyoming Department of Agriculture 
Wyoming Industrial Siting Division 
Wyoming Public Service Commission 
Wyoming State Geological Survey 

Wyoming State Inspector of Mines 
Wyoming Water Development Commission 


Local Agencies and Government 
Big Horn County, Montana Planning Board 
Campbell County, Wyoming Commission 
Campbell Cty, WY School Superintendent 
City of Douglas, Wyoming 
City of Gillette, Wyoming 
City of Newcastle, Wyoming 


Converse County, Wyoming Commissioners 
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Table 5-4a. BLM Distribution List for Coal Leasing (Continued). 


Converse County, Wyoming School District 
Converse Cty., Wyoming Joint Powers Board 
Converse County, Wyoming Planning Office 


Powder River County, Montana 
Rosebud County, Montana Commissicn 
Town of Wright, Wyoming 

Weston County, Montana Commission 


Tribal Organizations and Individuals 
Arapahoe Business Council 
C'Hair, William 
Cheyenne River Sioux Tribe 
E. Shoshone Spiritual Leader 
E. Shoshone Tribal Attorney 
Flandreau Santee Sioux Tribe 
Long Sioux, Clifford 
Lower Brule Sioux Tribe 
N. Arapaho Historian 
N. Cheyenne Cultural Committee 
N. Cheyenne Tribal Council 
N. Cheyenne Tribe 
Oglala Sioux Tribal Administration 
Oglala Sioux Tribal Council 
Rosebud Sioux Tribe 
S. Cheyenne/S. Arapaho Tribes 
Santee Sioux Tribal Council 
Shoshone Business Council 
Sicangu Lakota Treaty Council 
Standing Rock Sioux Agency 
Standing Rock Sioux Tribe 


Organizations 
Advisory Council on Historic Preservation 
Big Horn Audubon Society 
Campbell County Economic Dev. Corp. 
Cheyenne Audubon Society 
Foundation for N. American Wild Sheep 
Friends of the Bow/Biodiversity Assoc. 
izaak Walton League of America 
Medicine Wheel Coalition 
Murie Audubon Society 


National Mining Association 

National Wildlife Federation 

Natural Resources Defense Council 
Petroleum Association of Wyoming 
Powder River Basin Resource Council 
Sierra Club (Sheridan, Wyoming) 
The Fund for Animals 

The Nature Conservancy 

Wildlife Management Institute 
Wyoming Assoc of Professional Archeologists 
Wyoming Bankers Association 
Wyoming Business Alliance 
Wyoming Geological Association 
Wyoming Mining Association 
Wyoming Outdoor Council 

Wyoming Stock Growers Association 
Wyoming Wildlife Federation 
Wyoming Wool Growers Association 


Companies/ Businesses 

American Colloid Company 

Antelope Coal Company 

Ark Land Company 

Arnjac 

Belle Ayr Mine 

Bjork, Lindley, Danielson & Baker, P.C. 
Bridgeview Coal Company 

Buckskin Mine 

Burlington Northern Railroad Company 
Burns & McDonnell 

C.H. Snyder Company 

CE&MT, Incorporated 

CH2M Hill 

Consol, inc., Exploration & Land Dept. 
Cordero-Rojo Mine Complex 

Decker Coal Company 

Dry Fork Coal Company 

Ducker, Montgomery, Lewis, & Aronstein 
Duke Energy 

Eagle Butte Mine 

ECC 


9-8 


South Powder River Basin Coal Draft EIS 


3S/ 


5.0 Consultation and Coordination 


Table 5-4a. BLM Distribution List for Coal Leasing (Continued). 


ENCOAL 

Environmental Solutions, Incorporated 
Evergreen Enterprises 
Foster-Wheeler Environmental! 
Glenrock Coal Company 
Greystone 

Hardin & Associates 

Independent Consultants Network 
Independent Production Company 
Intermountain Resources 

Jacobs Ranch Coal Corporation 
Kennecott Energy Company 
Kenneth R. Paulsen Consultants 
Kfx Wyoming Incorporated 

Kiewit Mining Company 

KN Energy 

L.E. Peabody & Associates 

M&K Oil Company, Incorporated 
Marston & Marston 

McGraw-Hill 

McVehil-Monnett Associates, Inc. 
Meineadair Consultants 

Mine Engineers, Incorporated 
Mining Associates of Wyoming 
Nerco Coal Company 

North Rochelle Mine 

Norwest Mine Services 

P&M Coai Company 
Pacificorp/Interwest Mining 

PIC Technologies 

Poudre Environmental Consulting 
Powder River Coai Company 
Powder River Eagle Studies 
Powder River Energy Corporation 
RAG Coal West, Incorporated 
Redstone Resources 

Riverside Technology, Incorporated 
Royal Gold Incorporated 

San Juan Coal Company 

Shea & Gardner 

The Rim Companies 


Thunder Basin Coal Company 
Thunder Basin Coalition 

Torch Energy 

TRC Environmental 

TRC Mariah Associates Incorporated 
Triton Coal Company 

URS Greiner Woodward Clyde 

U.S. West Communications 
Western Energy Company 

Western Fuels Association 

Western Gas Resources 

Williams Production RMT Company 
WWC Engineering 

Wyodak Resources Dev. Corporation 
Yates Petroleum Company 


Press 


Associated Press 

Casper Journal 

Casper Star Tribune 
Cheyenne-Wyoming Eagle 
Douglas Budget 

Gillette News-Record 

Rocky Mountain Oil Journal 
Western Coal Newsletter 


Educational Institutions 


Northwestern Univ. Policy Research Inst. 
UW Libraries, Coe Reference Department 
CSU, The Libraries 


Individuals 


Antelope, Sr., Howard 
Barbero, Ralph 
Benson, Scott 
Bierman, Sheldon 
Cundy, Cecil 

Daub, Jerry 

Higgins, Nancy 
Jacob, Gerald 

Natta, F.L. 
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Tabie 5-4a. BLM Distribution List for Coal Leasing (Continued). 


Olson, Ted 
Robertson, C.J. 
Saulcy, Bill 
Williams, John 
Winland, Mark 


Table 5-4b. Distribution List for SPRB Coal Draft EIS. 


Individuals 
Addison, Rodney 
Amber , Richard 
Anderson, Jacque Putnam 
Baalman, Lynne & Mark 
Balog, Peter 

Bartlett, Randy 
Beal, Carl & Mitzi 
Bishop, Hugh & Valeri 
Boland, Edward 
Bovey, Glenn S. 
Bradshaw, Donald B. 
Breecher, V.M. 
Brenk, William C. 
Brenk, Charles A. 
Broadhead, Dean 
Brown, Maurice 
Budd, May 

Cagle, Bill 
Cavaiuolo, John P. 
Champion, W.H. 
Cheesema, Rilla 
Cogil, Jolene A. 
Collins, GF Trust 
Columbus, Joseph A. 
Cook, D.L. 

Cook, Rita C. 
Crandall, Terry R. 
Crary, Calvert D. 
Culver Trust, A.M. 
Dale, Robert L. 


Dean, Hudson 


Deemar, Irving R. 
DeFevere, Brandy Jo 
Delzeli, Larry 

Deputy, Robert W. 
Devlin, James A. 
Diefenderfer, Michael R. 
Dilts, John C. & Betty 
Dilts, Jerry and Barbara 
Dilts, Fred W. 

Dix, David R. 

Dorman, Jenise E. 
Dorough , Thomas A. 
Dymond, Michael S. 
Ellbogen, John P. 
Engle, Fred L. 

Faith, J. Gregory 
Farley, Thomas H. 
Gallegos, Beth H. 
Gamberg, Russell J. 
Gates, John W. 
Gibbons, J.P. 

Gray, Martha 

Haefele, James & Estelle 
Hammond, William C. 
Hando, Ronald E. 
Hanson, Joyce A. 
Harden, James L. 
Harreli, J.S. 

Harvey, M.J. 

Head, Debra Johnson 
Hobson, DeMar Johnson 
Holt, David T. 
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Table 5-4b. Distribution List for SPRB Coal Draft EIS (Continued). 


Horn, Clarence W. 
Isenberger, Matthew & Peggy 
Jacobs, Donald F. 

Jacobs, Donald & Rosemae 
Johnstone, Wilma 

Kane, Ollie M. 

Kane, Frank & Patsy 
Kaufman, Marcella 
Keisling, James D. 

Kelly, Gale O. & Patsy R. 
Kennedy, M. John 

Kentta, Harold 

Killion, B.K. 

Klabzuba, Robert 
Klaenhammer, H.M. 
Klungness, Milton L. 
Klurfeld, Gregor 

Krokosz, Emily 

Kuta, Delores 

Kutter, Julie E. 

Ladd, Jerry D. 

Larmon, Jim S. & Connie L. 
Lauchnor, Emily H. 
Lawson, Don & Marjorie 
Leutwyler, Scott 

Litton, Patricia L. 
Lunning, Leonard 

Mackey, Robert & Dorothy 
Mackey, William 

Macy, Rose T. 

Madrid, Louis A. 

Mares, Ben E. 

McBride, Dorothy L. 
McCurley, Karan Lea Kane 
Medema, James & Millie 
Miller, Mary Lou 

Mills, Clark & Doris 

Mills, Dale & Edith 
Mitchell, Victor, Cynthia 
Nelson, Richard R. 


Nimmo, Jolynn & Terry 


Noonan, Thomas J. 
O'Connell, R.K. 

Ogle, Morris E. 

Ostling, Michael E. 
Ostling, Susan M. 
Pasternak, Alan B. 

Peel, Daniel 

Provine, Charles & Evelyn 
Putnam, Forest & Jan 
Putnam, Harry 
Putnam, Forest 
Randolph, Rex L. 
Rasmussen, Donald B. 
Redie, William D. 

Reid, Stewart 

Reno, Floyd C. & Eda 
Reynolds, Kathleen Ann 
Rickard, O.L. 

Robinson, Thomas M. 
Roderick, Jonathan & Carol 
Roemer, Lamar B. 
Rogers, Keating M. 
Rogers, Geri 

Rogers, Richard J. 
Rousch, Linda 

Sauble, Dennis Mackey 
Saye, Frank M. 
Schlenker, Kenneth 
Schulte, Frank L. 
Shainholtz, James & Barbara 
Sharp, Jim L. 

Sheets, R.P. 

Shockley, Melba J. 
Shogrin, F.L. 

Smolik, Leroy M. 
Smolik, Robert G. 
SnowBillie, Ruth 
Spencer, Russell A. 
Sprinkle, Joseph A. 
Stadelman, Diana & Joseph 
Stalls, |.L. 
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Stone, Elizabeth 
Storms, Michael C. 
Storms, Robert F. 
Strang, John P. 
Stuart, Paul R. 
TeSelle, Roger 
Thomas, Vern Guy 
Treichel, William 
Tsukishima, Mary S. 
Tucker, Julian C. 
Tucker, Toni A. 
Tucker, R. Lee 
Vaught, George G. 
Voiles, Joy Lynn Kane 
VonDrehle, William F. 
Wagner, Richard L. 
Wanger, Sharlene 
Wanger, Deena L. 
Weese, Jennie 
M.Weinmann, John G. 
Weinstein, Ethel B. 
Wilkinson, Jerry 
Wilkinson, John Allen 
Wold, John S. 
Worthington, Tina Marie 
Wunderlich, Leann A. 
Young, Dennis 


Businesses /Organizations 
A.G. Andrikopoulos Res., Incorporated 
AE Investments, Incorporated 
Altex Oil Corporation 
American Exploration Company 
American Oil & Gas Corporation 
American Prod. Partnership Ltd III 
Ameriplor Corporation 
Andover Oil Company 
APC Operating Partnership 
Axcon Corporation 
B&J Resources LLC 
B.S. & B. Oil Company 


Bank One, Texas 

Bankers Trust Company 
Bankfirst 

Basin Exploration, Incorporated 
BBI Company 

Beacon Exploration Company 
Beard Oil Company 

Belle Fourche Pipeline Company 
Berenergy Corporation 

Big West Oil & Gas, Incorporated 


Black Hills Exploration & Production Co. 


Black Magic #1, LLC 

Blake Construction Company 
Bowers Oil & Gas, Incorporated 
Box Creek Mineral Ltd Partnership 
Bridle Bit Ranch Company 
Buck Stanley Trust 

Burlington Northern Railroad 
BWAB LLC 

Caroline Hunt Trust Estate 
Cenex Harvest States Coop 
Chemical Bank 

Chisholm Trail Ventures, L.P. 
Citation 1998 Investment, L.P. 
CNG Producing Company 
Coastal Oil & Gas Corporation 
Columbus Energy Corporation 
Cometra-Bank-Texas 

Conoco, Incorporated 

Coral Petroleum, Ltd. 

Cramer Oil Company 

Credit Lyonnais New York Branch 
Crest Resources, Incorporated 
D&D Resources 

Daven Corporation 

Davis Oil Company 

Dee Bentley, Incorporated 
Dever Minerals 

Devon Energy Corporation 
DNR Oil & Gas Incorporated 
Double Eagle 
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Dymond Resources Ltd. Partnership 
Eland Energy 
Eloise McKee Trust 


Energen Resources MAQ, Incorporated 


Enterprise 1987 Ltd. 

Eureka Oil Company 

Fairway Resources, Incorporated 
Fayette Oil & Gas Corporation 
FDIC 

FDM Property Trust 

Fidelity Oil Holdings, Incorporated 
Fina Oil & Chemical 

First Interstate Bank of Commerce 
First Interstate Bank of Denver 
Forcenergy Gas Exploration 

Four G Oil Company 

Four-Ten Exploration 

FSU Foundation 

Future Realty, Incorporated 

G.H. Corporation 

Gene F. Lang & Company 

Geotech Production Company 
Gordon L. Heele Trust 

GPM Incorporated 

Gunsmoke Production Company 
Hanson & Strahn, Incorporated 
Headington Dil Company, L.P. 
Hewitt Family Partnership 

High Plains Associates, Incorporated 
Howell Petroleum Corporation 
Hunt Oil Company 

Hurley Oil Properties 

Independent Production Company 
Internationale Nederlanden (U.S.) 
Interstate Investment Company 
Intoil, Incorporated 

J.A. Humphrey Trust 

J.K. Brown Holdings, Incorporated 
Jenne, Lucile Trusts I & Il 


Jetta Production Company Inc. /JPC LLC 


Jim's Water Service 


JN Exploration & Production L.P. 
JRJ Ranches 

KAB Acquisition L.P.-IIl 

Kaffka & Company 
Kaiser-Francis Oil Company 
Karen McDonald Trust 

Kenneth F. Cummings & Company 
Kenneth Reviand Trust 

Kerr McGee Corporation 

Key Production Company 

Kirby Minerals 

KN Gas Gathering, Incorporated 
KN Production Company 

L.B. Industries 

Lance Oil & Gas Company 

LFL Joint Venture Investments 
Lloyd Company 

Lucille F. Emery Trust 

LY Ltd. Liability Company 
Lyeth-Burk Partnership 

Mach Petroleum, Incorporated 
Machris, Maurice A. Trust 
Malibu Presbyterian Church 
Manufacturers Hanover Trust 
Marathon Oil Company 


Martin Exploration Management Company of 
Maxim Drilling & Exploration 


Maxus Exploration Company 

McCullis Resources Company, Incorporated 
McMurry Oil Company 

McNeil Street Drilling Venture 

Meany Land & Exploration, Incorporated 
Merit Petroleum Company 

MIGC, Incorporated 

Morse Acquisition LLC 

Mullinex Associates 69 / Mullinex 

Murjo Oil & Royalty Company 

N. American Explorer, !mcorporated 
Naomi Hopkins Trust 

Nationsbanc Leasing Corp. of N. America 


New England Mutual Life Insurance Co 
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Nortex Corporation 

North Baptist Church 

Northern Production Company, Incorporated 
Norwest Bank of Colorado 

Norwest Bank of Denver, Trustee 

Ocean Energy, Incorporated 

Oilfield Salvage & Service 

Olive Oil, L.C. 

Oxy USA, Incorporated 

PAMCO Investments Corporation 
Panhandle Eastern Pipeline Company 
Pathfinder Energy, Incorporated 

Paul Revere Life Insurance Company 
Peak Resource Management, Incorporated 
Pennzoil Corporation 

Perry & Butler 

Perry R. Bass, Incorporated 

Petro Atlas Corporation 

Petroleum, Incorporated 

Phillips Petroleum Company 

Phoenix Mutual Life Insurance Company 
Platte Valley Management Company 
Powder River Coal Company 

Powder River Oil & Gas Vent., LLC 
Preston, Reynolds, & Company, Incorporated 
Prima Oil & Gas Company 

Providence Energy Corporation 
Providence Mutual Life Ins. Company 
Questar Exploration & Production 

R.E. McDonald & Company 

R.W. Scott Investments, LLC 

Ralph W. Zimmer Trust 

RBC Exploration Company 

Redie, Yonkee, & Toner 

Redstone Resources 

Resources Investment Corporation 
Reunion Energy Company 

Richard Altman & Company 
Rockrimmon Royalty Company, LLC 
ROEC, Incorporated 


Ryder Stilwell Oil 

Samson Hydrocarbon Company 
Scorpio Resources 

Seco Energy Corporation 

Shell Western E&P Company 
Sioux Ranch, Incorporated 
Skelly Oil Company 

Smithco Properties 

Sonat Exploration Company 
South Coast Oil Corporation 
Spear Lazy S Land Company 
Sports Resources, Incorporated 
Spring Creek Ranch, LLC 
Stanwich Energy Company 
State Leases, LLC 


States, Incorporated 
Stockman’s Bank & Trust 


Stroock & Rogers 

Sunshine Valley Petroleum Corporation 
Swift Energy Company 

Talala Corporation 

Tarus Exploration USA, Incorporated 
TBI Exploration, Incorporated 

TCPL Resources USA, Ltd. 

Texaco Exploration & Production, Inc. 
Textron Collective Investment Trust 
The Chase Manhattan Bank 

The Daube Company 

The Esperanza Corporation 

The Oswald Family Trust 

The Thermo Company 

Thorofare Resources 

Tindall Operating Company 

Tom Brown, Incorporated 

Two Rivers Ranch 

TXP Operating Company 

U.S. National Bank Association 
United Pipe & Supply, Incorporated 
United States National Bank of Ogden 
University of Montana 

Unocal 
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U.S. West Communications, Incorporated 
Vale Company 

Vastar Resource, Incorporated 

Victoria Exploration, Incorporated 
Walker Trust 

Wells Resources, Incorporated 

Wellstar Corporation 

Western Production Company 

Western Ranches International 

Westport Oil & Gas Company, Incorporated 
Westtex 66 Pipeline Company 

Whiting Petroleum Corporation 

WP Properties Corporation 

Young Trust 

ZAB, Inc./Zalman Resources 
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aboriginal - Related to early or primitive cultures in a region. 
ad valorem tax - A tax paid as a percentage of the assessed value of property. 


adverse impact - An apparent direct or indirect detrimental effect. 


aliquot - An exact portion. 
alkalinity - The degree to which the pH of a substance is greater than 7. 


alluvial deposit - Deposits of clay, silt, sand, gravel, and/or other materials 
carried by moving surface water, such as streams, and deposited at points of weak 
water flow; alluvium. 


alluvial valley floor (AVF) - An area of unconsolidated stream-laid deposits 
holding streams with water availability sufficient for subirrigation or flood 
irrigation agricultural activities (see 30 CFR 701.5). 


alluvium - Sorted or semi-sorted sediment consisting of clay, silt, sand, gravel, or 
other unconsolidated rock material deposited in comparatively recent geologic 
time by a stream or other body of running water in the bed of that stream or on 
its flood plain or delta. 


alternative - In terms of the National Environmental Policy Act, one of several 
substitute or alternate proposals that a federal agency is considering in an 
environmental analysis. 


ambient - Surrounding conditions (or environment) in a given place and time. 


annual precipitation - The quantity of water that falls yearly in the form of rain, 
hail, sleet, and snow. 


approximate original contour - Post-mining surface configuration achieved by 
backfilling and grading of mined-out areas so that the reclaimed land surface 


resembles the general surface configuration of the land prior to mining (see 30 
CFR 701.5). 


aquatic - Living or growing in or on the water. 


aquifer - A layer of permeable rock, sand, or gravel that stores and transmits 
water in sufficient quantities for a specific use. 
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aqguitard - A confining bed that retards but does not totally prevent the flow of 
water to or from an adjacent aquifer; a leaky confining bed. 


arithmetic mean - The sum of the values of n numbers divided by n. It is usually 
referred to as simply the “mean” or “average”. 


ash - The residual non-combustible matter in coal that comes from included silt, 
clay, silica, or other substances. The lower the ash content, the better the quality 
of the coal. 


avian - Of, relating to, or derived from birds. 


backfill - The operation of refilling an excavation. Also, the material placed in an 
excavation when it is refilled. 


baseline - Conditions, including trends, existing in the human environment before 
a proposed action is begun; a benchmark state from which the environmental 
consequences of an action are forecast; the no-action alternative. 


beneficial impact - An apparent direct or indirect advantageous effect. 


bentonite - A clay formed by the decomposition of volcanic ash which has the 
ability to absorb large amounts of water and to expand to several times its normal 
volume; used in adhesives, cements and ceramic fillers. 


bonus - That value in excess of the rentals and royalties that is paid to the United 
States as part of the consideration for receiving a lease for publicly owned 
minerals [see 43 CFR 3400.0-5j/c)]. 


braided stream - A stream flowing in several dividing and reuniting channels 
resembling the strands of a braid. 


buffer zone - An area between two different land uses that is intended to resist, 
absorb, or otherwise preclude development or intrusion between the two use 
areas. 


bypass coal - An isolated part of a coal deposit that is not leased and that can 
only be economically mined in an environmentally sound manner as a part of 
continued mining by an existing adjacent operation |see 43 CFR 3400.0.5(d)}. 


clinker (scoria) - Baked and fused rock resulting from in-place burning of coal 
deposits. 


coal bed methane (CBM) - Methane gas that is generated during the coal-forming 
process. 
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colluvium - Rock fragments, sand, or soil material that accumulates at the base 
of slopes; slope wash. 


confluence - The point at which two or more streams meet. 


conglomerate - A rock that contains rounded rock fragments or pebbles 
cemented together by another mineral substance. 


contiguous - Lands or legal subdivisions having a common boundary, lands 
having only a common corner are not contiguous. 


cooperating agency - An agency which has jurisdiction by law in an action being 
analyzed in an environmental document and who is requested to participate in the 


NEPA process by the agency that is responsible for preparing the environmental 
document [see 40 CFR 1501.6 and 1508.5]. 


crucial wildlife habitat - Parts of the habitat necessary to sustain a wildlife 


population during periods of their life cycle. It may be a limiting factor on the 
population, such as nesting habitat or winter habitat. 


cultural resources - The remains of human activity, occupation, or endeavor 
reflected in districts, sites, structures, buildings, objects, artifacts, ruins, works 
of art, architecture, and natural features that reveal the nature of historic and 
prehistoric human events. These resources consist of (1) physical remains, {2) 
areas where significant human events occurred, and (3) the environment 
immediately surrounding the resource. 


cumulative impact - The impact on the environment which results from the 
incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (federal or 
non-federal) or person undertakes such other actions. Cumulative impacts can 
result from individually minor but collectively significant actions taking place over 
a period of time (40 CFR 1508.7). 


decibel - A unit of sound measurement. In general, a sound doubles in loudness 
for every increase of 10 decibels. 


deciview (dv) - A general measure of view impairment (13 deciview equals a view 
of approximately 60 miles) caused by pollution. 


dip - The angle at which a rock layer is inclined from the horizontal. 


direct (or primary) impact - An impact caused by an action that occurs at the 
same time and place as the action (see 40 CFR 1508.8). 
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discharge - Any of the ways that ground water comes out of the surface, including 
through springs, creeks, or being pumped from a well. 


dissected upland - An upland or high area in which a large part of the original 
surface has been deeply cut into by streams. 


dragline - A type of excavating crane that casts a rope- or cable-hung bucket a 
considerable distance, collects the dug material by pulling the bucket toward itself 
on the ground with a second rope or cable, elevates the bucket, and dumps the 
material on a backfill bank or pile. 


eolian deposit - Sediment carried, formed, or deposited by the wind, as sand 
dunes. 


ephemeral stream - A stream that flows occasionally because of surface runoff, 
and is not influenced by permanent ground water. 


erosion - The wearing away of the land surface by running water, wind, ice or 
other geologic agents. 


evapotranspiration - The sum total of water lost from the land by evaporation 
and plant transpiration. 


excavation (archeological) - The scientifically controlled recovery of subsurface 
materials and information from a cultural site. Recovery techniques are relevant 
to research problems and are designed to produce maximum knowledge about the 
site's use, its relation to other sites and the natural environment, and its 
significance in the maintenance of the cultural system. 


fair market value - The amount in cash, or in terms reasonably equivalent to 
cash, for which in all probability a coal deposit would be sold or leased by a 
knowledgeable owner willing but not obligated to sell or lease to a knowledgeable 
purchaser who desires but is not obligated to buy or lease. 


fixed carbon - In coal, the solid combustible material remaining after removal of 
moisture, ash, and volatile matter. It is expressed as a percentage. 


floodplain - The relatively flat area or lowland adjoining a body of flowing water, 
such as a river or stream, that is covered with water when the river or stream 
overflows its banks. 


forage - Vegetation used for food by wildlife, particularly big game wildlife, and 
domestic livestock. 
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formation (geologic) - A rock body distinguishable from other rock bodies and 
useful for mapping or description. Formations may be combined into groups or 
subdivided into members. 


fossil - The remains or traces of an organism or assemblage of organisms that 
have been preserved by natural processes in the earth's crust. Many minerals that 


may be of biologic origin are not considered to be fossils (e.g. oil, gas, asphalt, 
limestone). 


geometric mean - The nth root of the product of the values of n positive numbers. 


ground water - Subsurface water that fills available openings in rock or soil 
materials to the extent that they are considered water saturated. 


habitat - A place where a plant or animal naturally or normally lives and grows. 


habituation - The process of becoming accustomed to, or used to, something; 
acclimation. 


hazardous materials - Substance which, because of its potential for corrosivity, 
toxicity, ignitability, chemical reactivity, or explosiveness, may cause injury to 
persons or damage to property. 


hazardous waste - Those materials defined in Section 101 (14) of the 


Comprehensive Environmental Response, Compensation and Liability Act of 1980, 
and listed in 40 CFR § 261. 


heterogenous - Made up of dissimilar constituents. 


human environment - The natural and physical environment and the 
relationship of people with that environment (see 30 CFR 1508.14). 


hydraulic conductivity - The capacity of a medium to transmit water; 
permeability coefficient. Expressed as the volume of water at the prevailing 
temperature that will move in unit time under a unit hydraulic gradient through 
a unit area. Units include gallons per day per square foot, centimeters per second. 


hydraulic - Pertaining to fluid in motion, or to movement or action caused by 
water. 


hydric soil - A soil that is saturated, flooded, or ponded long enough during the 
growing season to develop anaerobic conditions that favor the growth and 
regeneration of hydrophytic (water-loving) vegetation. Hydric soils that occur in 
areas having positive indicators of hydrophytic vegetation and wetland hydrology 
are wetland soils. 
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hydrocarbon - Any organic compound, gaseous, liquid, or solid, consisting solely 
of carbon and hydrogen. 


hydrogeology - The science that deals with subsurface waters and with related 
geologic aspects of surface waters. 


hydrology - The science dealing with the behavior of water as it occurs in the 
atmosphere, on the surface of the ground, and underground. 


hydrophytic vegetation - The plant life growing in water or on a substrate that 
is at least periodically deficient in oxygen as a result of excessive water content. 
When hydrophytic vegetation comprises a community where indicators of hydric 
soils and wetland hydrology also occur, the area has wetland vegetation. 


impermeable - Not capable of transmitting fluids or gasses in appreciable 
quantities. 


incised - Having a margin that is deeply and sharply notched. 


indirect (or secondary) impact - A reasonably foreseeable impact resulting from 
an action but occurring later in time than or removed in distance from that action 
(see 40 CFR 1508.8). 


in-place coal reserves - The estimated volume of all of the coal reserves in a lease 
without considering economic or technological factors which might restrict 
mining. 


in-situ leach mining - Removal of the valuable components of a mineral deposit 
through chemical leaching without physical extraction of the rock. 


interbedded - Layers of one type of rock, typically thin, that are laid between or 
that alternate with layers of another type of rock. 


interburden - A layer of sedimentary rock that separates two mineable coal beds. 


interdisciplinary - Characterized by participation or cooperation among two or 
more disciplines or fields of study. 


intermittent stream - A stream that does not flow year-round but has some 
association with ground water for surface or subsurface flow. 


laminated - Consolidated or unconsolidated sediment that is characterized by 
thin (less than 1 cm thick) layers. 
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land and resource management plan (LRMP) - A land use plan that directs the 
use and allocation of U.S. Forest Service lands and resources. 


lead agency - The agency or agencies preparing or having taken primary 
responsibility for preparing an environmental document (see 40 CFR 1508.16). 


lease (mineral) - A legal document executed between a mineral owner or lessor 
and another party or lessee which grants the lessee the right to extract minerals 
from the tract of land for which the lease has been obtained [see 43 CFR 3400.0- 
S(r)}. 


lek - A traditional breeding area for grouse species where territorial males display 
and establish dominance. 


lenticular - Term describing a body of rock or earth that thins out in all directions 
from the center like a double convex optical lens. 


limb (geologic) - One side of a fold (syncline or anticline). 
limestone - A sedimentary rock consisting chiefly of calcium carbonate. 


lineament - A linear topographic feature of regional extent that is believed to 
reflect crustal structure. 


loadout facilities - The mine facilities used to load the mined coal for transport 
out of the mine. 


Joam - A rich, permeable soil composed of a mixture of clay, silt, sand, and 
organic matter. 


maintenance tract - A federal coal tract that would continue or extend the life of 
an existing coal mine. 


major federal action - An action with effects that may be major and which is 
potentially subject to federal control and responsibility (see 40 CFR 1508.18). 


maximum economic recovery (MER) - The requirement that, based on standard 
industry operating practices, all profitable portions of a leased federal coal deposit 
must be mined. MER determinations will consider existing proven technology; 
commercially available and economically feasible equipment; coal quality, 
quantity, and marketability; safety, exploration, operating, processing, and 
transportation costs; and compliance with applicable laws and regulations |see 
43 CFR 3480.0-5(a}(24)]}. 
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meteorological - Related to the science dealing with the atmosphere and its 
phenomena, especially as relating to weather. 


methane - A colorless, odorless, and inflammable gas; the simplest hydrocarbon; 
chemical formula = CH,. It is the principal constituent of natural gas and is also 
found associated with crude oil and coal. 


mineable coal - Coa! that can be economically mined using present day mining 
technology. 


mineral rights - The rights of one who owns the mineral estate (subsurface). 


mining permit - A permit to conduct surface coal mining and reclamation 
operations issued by the state regulatory authority pursuant to a state program 
or by the Secretary pursuant to a federal program (see 30 CFR 701.5). 


mitigation - An action to avoid, minimize, reduce, eliminate, replace, or rectify the 
impact of a management practice. 


mudstone - A hardened sedimentary rock consisting of clay. It is similar to shale 
but lacks distinct layers. 


National Register of Historic Places (NRHP) - A list of districts, sites, buildings, 
structures and objects significant in American history, architecture, archeology 
and culture maintained by the Secretary of the Interior. Expanded as authorized 
by Section 2(b) of the Historic Sites Act of 1935 (16 U.S.C. 462) and Section 
101(a)(1) (A) of the National Historic Preservation Act. 


natural gas - Combustible gases (such as hydrocarbons) or mixtures of 
combustible gases and non-combustible gases (such as helium) which are in a 
gaseous phase at atmospheric conditions of temperature and pressure. 


NEPA process - All measures necessary for compliance with the National 
Environmental Policy Act of 1969 (see 40 CFR 1508.21). 


no action alternative - An alternative where no activity would occur. The 
development of a no action alternative is required by regulations implementing the 
National Environmental Policy Act (40 CFR 1502.14). The no action alternative 
provides a baseline for estimating the effects of other alternatives. 


outcrop - A rock formation that appears at or near the surface; the intersection 
of a rock formation with the surface. 


overburden - Material of any nature, consolidated or unconsolidated, that overlies 
a coal or other useful mineral deposit, excluding topsoil. 
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paleontological resource - A site containing evidence of plant or non-human 
animal life of past geological periods, usually in the form of fossil remains. 


peak discharge or flow - The highest discharge of water recorded over a specified 
period of time at a given stream location; also called maximum flow. Often 
thought of in terms of spring snowmelt, summer, fali or winter rainy season flows. 


perennial species (vegetation) - Vegetation that lives over from season to season. 


perennial stream - A stream or part of a stream that flows continuously during 
the calendar year as a result of groundwater discharge or surface runoff. 


permeability - The ability of rock or soil to transmit a fluid. 


permit application package - A proposal to conduct surface coal mining and 
reclamation operations on federal lands, including an application for a permit, 
permit revision, or permit renewal and all the information required by SMCRA, the 
applicable state program, any applicable cooperative agreement, and all other 
applicable laws and regulations including, with respect to federal leased coal, the 
Mineral Leasing Act and its implementing regulations. 


permit area - The area of land, indicated on the approved map submitted by the 
operator with his or her application, required to be covered by the operator's 
performance bond under the regulations at 30 CFR Part 800 and which shall 
include the area of land upon which the operator proposes to conduct surface coal 
mining and reclamation operations under the permit, including all disturbed areas 
(see 30 CFR 701.5). 


physiography - Physical geography. 


piezometer - A well, generally of small diameter, that is used to measure the 
elevation of the water table. 


playa - The sandy, salty, or mud-caked flat floor of a basin with interior drainage, 
usually occupied by a shallow ephemeral lake during or after rain or snow storms. 


point source (pollution) - A point at which pollution is added to a system, either 
instantaneously or continuously. An example is a smokestack. 


pore volume - the amount of fluid necessary to fill the void space in an 
unsaturated porus medium (i.e., mine backfill). 


porosity - The percentage of the bulk volume of rock, sediment or soil that is not 
occupied by sediment or soil particles; the void space in rock or sediment. It may 
be isolated or connected. 
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postmining topography - The relief and contour of the land that remains after 
mining has been completed. 


potentiometric surface - The surface that coincides with the static level of water 
in an aquifer. The surface is represented by the levels to which water from a given 
aquifer wiil rise under its full hydrologic head. 


predator - An animal that obtains food by killing and consuming other animals. 


prime or unique farmland - Those lands which are defined by the Secretary of 
Agriculture in 7 CFR part 657 (Federal Register Vol. 4 No. 21) and which have 
historically been used for cropland (see 30 CFR 701.5). 


proposed action - In terms of National Environmental Policy Act, the project, 
activity, or action that a federal agency proposes to implement or undertake and 
which is the subject of an environmental analysis. 


qualified surface owner - The natural person or persons (or corporation, the 
majority stock of which is held by a person or persons otherwise meeting the 
requirements of this section) who: 

(1) Hold legal or equitable title to the surface of split estate lands; 

(2) Have their principal place of residence on the land, or personally conduct 
farming or ranching operations upon a farm or ranch unit to be affected by 
surface mining operations; or received directly a significant portion of their 
income, if any, from such farming and ranching operations; and 

(3) have met the conditions of (1) and (2) above for a period of at least three 
years, except for persons who gave written consent less than three years after they 
met the requirements of both (1) and (2) above [see 43 CFR 3400.0-5(gg)]. 


raptor - Bird of prey, such as an eagle, falcon, hawk, owl, or vulture. 


recharge - The processes by which groundwater is absorbed into a zone of 
saturation. 


reclamation - Rehabilitation of a disturbed area to make it acceptable for 
designated uses. This normally involves regrading, replacement of topsoil, 
revegetation and other work necessary to restore the disturbed area for post- 
mining use. 


record of decision (ROD) - A document separate from, but associated with, an 
environmental impact statement that publicly and officially discloses the 
responsible official's decision on the proposed action (see 40 CFR 1505.2). 


recoverable coal - The amount of coal that can actually be recovered for sale from 
the demonstrated coal reserve base. 
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rental payment - Annual payment from a lessee to a lessor to maintain the 
lessee’s mineral lease rights. 


resource management plan (RMP) - A land use plan, as prescribed by FLPMA, 
that directs the use and allocation of public lands and resources managed by 
BLM. Prior to selection of the RMP, different alternative management plans are 
compared and evaluated in an environmental impact statement (EIS) to determine 
which plan will best direct the management of the public lands and resources. 


revegetation - The reestablishment and development of self-sustaining plant 
cover following land disturbance. This may occur through natural processes, or 
the natural processes may be enhanced by human assistance through seedbed 
preparation, reseeding, and mulching. 


right of way (ROW) - The right to pass over property owned by another. The strip 
of land over which facilities such as roadways, railroads, or power lines are built. 


riparian - The area adjacent to rivers and streams that lies between the stream 


channel and upland terrain and that supports specific vegetation influenced by 
perennial and/or intermittent water. 


royalty (mineral) - A share of production that is free of the expense of production. 


It is generally paid by a lessee to a lessor of a mineral lease as part of the terms 
of the lease. 


runoff - That portion of rainfall that is not absorbed; it may be used by vegetation, 
lost by evaporation, or it may find its way into streams as surface flow. 


salinity - Refers to the solids, such as sodium chloride (table salt) and alkali 
metals, that are dissolved in water. Often in non saltwater areas, total dissolved 
solids is used as an equivalent term. 


sandstone - A common sedimentary rock primarily composed of sand grains, 
mainly quartz, that are cemented together by other mineral material. 


scoping - A public informational process required by the National Environmental 
Policy Act to determine private and public concerns, scope of issues, and/or 


questions regarding a proposed action to be evaluated in an environmental impact 
analysis. 


scoria (clinker) - Baked and fused rock resulting from in-place burning of coal 
deposits. 
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sedimentation pond - An impoundment used to remove solids from water in 
order to meet water quality standards or effluent limitations before the water 
leaves the permit area (see 30 CFR 701.5). 


semi-arid - A climate or region characterized by little yearly rainfall and by the 
growth of a number of short grasses and shrubs. 


severance tax - A tax on the removal of minerals from the ground. 


shale - A very fine-grained clastic rock or sediment consisting predominately of 
clay-sized particles that is laminated; lithified, layered mud. 


significant impact - A qualitative term used to describe the anticipated 
importance of impacts to the human environment as a result of an action. 


siltstone - A fine-grained clastic rock consisting predominately of silt-sized 
particles. 


socioeconomics - The social and economic situation that might be affected by a 
proposed action. 


soil survey - The systematic examination, description, classification, and mapping 
of soils in an area, usually a county. Soil surveys are classified according to the 
level of detail of field examination. Order I is the most detailed and Order V is the 
least detailed. 


spontaneous combustion - The heating and slow combustion of coal and coaly 
material initiated by the absorption of oxygen. 


stipulations - Requirements that are part of the terms of a mineral lease. Some 
stipulations are standard on all Federal leases. Other stipulations may be applied 
to specific leases at the discretion of the surface management agency to protect 
valuable surface resources or uses existing on those leases. 


storage coefficient - The volume of water that can be released from storage per 
unit surface area of a saturated confined aquifer, per unit decline in the 
component of hydraulic head normal to the surface. It is calculated by taking the 
product of the specific storage and the aquifer thickness. 


stratigraphic - Of, relating to, or determined by stratigraphy, which is the branch 
of geology dealing with the study of the nature, distribution, and relations of 
layered rocks in the earth's crust. 


stripping ratio - The unit amount of overburden that must be removed to gain 
access to a similar unit amount of coal. 
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subirrigation - In alluvial valicy floors, the supplying of water to plants from 
underneath, or from a semi-saturated or saturated subsurface zone where water 
is available for use by vegetation (see 30 CFR 701.5). 


subbituminous - A lower rank of coal (35-45% carbon) with a heating value 
between that of bituminous and lignite, usually 8,300-11,500 Btu per pound. 
Subbituminous coal contains a high percentage of volatile matter and moisture. 


surface disturbance - Any disturbance by mechanical actions which alters the 
soil surface. 


surface rights - Rights to the surface of the land, does not include rights to oil, 
gas, or other subsurface minerals or subsurface rights. 


suspended solids - The very fine soil particles which remain in suspension in 
water for a considerable period of time without contact with the stream or river 
channel bottom. 


tectonic fracture - Fractures caused by deformation of the earth's crust. 


threatened and endangered (T&E) species - These species of plants or animals 
classified as threatened or endangered pursuant to section 4 of the Endangered 
Species Act. Any species which is in danger of extinction, or is likely to become 
so within the foreseeable future. 
Category 1 - Substantial biological information on file to support the 
appropriateness of proposing to list as endangered or threatened. 
Category 2 - Current information indicates that proposing to list as 
endangered or threatened is possibly appropriate, but substantial biological 
information is not on file to support an immediate ruling (U.S. Fish and 
Wildlife Service). 


topography - Physical shape of the ground surface; the configuration of land 
surface including its relief, elevation, and the position of its natural and manmade 
features. 


topsoil - The surface layer of a soil. 


total dissolved solids (TDS) - The total quantity in milligrams per liter of 
dissolved materials in water. 


transmissivity - The rate at which water is transmitted through a unit width of 
an aquifer under a unit hydraulic gradient. Equals the hydraulic conductivity 
multiplied by the aquifer thickness. Values are given in units of gallons per day 
per foot 
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transpiration - The discharge of water vapor by plants. 


truck & shovel - A mining method used to remove overburden and coal in a strip 
mining operation. Truck and shovel operations use large bucket-cquipped digging 
and loading machines (shovels) and large dump trucks to remove overburden 
instead of using a dragline for overburden removal. 


unconfined aquifer - An aquifer where the water table is exposed to the 
atmosphere through openings in the overlying materials. 


unsuitability criteria - The 20 criteria described in 43 CFR 3461, the application 
of which results in an assessment of federal coal lands as suitable or unsuitable 
for surface coal mining. 


uranium - A very hard, heavy, metallic element that is crucial to development of 
atomic energy. 


vegetation type - A kind of existing plant community with distinguishable 
characteristics described in terms of the present vegetation that dominates an 
area. 


vertebrate fossils - The remains of animals that possessed a backbone; examples 
are fish, amphibians, reptiles, dinosaurs, birds, and mammals. 


vesicular - Rock containing many small cavities which were formed by the 
expansion of a bubble of gas or steam during the solidification of the rock. 


visual resources - The physical features of a landscape which can be seen (e.g., 
land, water, vegetation, structures, and other features). 


Visual Resource Management (VRM) - The systematic means to identify visual 
values, establish objectives which provide the standards for managing those 
values, and evaluate the visual impacts of proposed projects to ensure that 
objectives are met. 


volatile matter - In coal, those substances, other than moisture, that are given 
off as gas or vapor during combustion 


waterfowl - A bird that frequents water, especially a swimming bird. 
wetlands - Those areas that are inundated or saturated by surface or ground 


water at a frequency and duration sufficient, under normal circumstances, to 
support a prevalence of vegetative or aquatic life that requires saturated or 
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seasonally saturated soil conditions for growth and reproduction. Wetlands 
include marshes, bogs, sloughs, potholes, river overflows, mud flats, wet 
meadows, seeps, and springs [see 33 CFR 328.3(a){7)(b)}. 


wild and scenic river - Rivers or sections of rivers designated by Congressional 
actions under the 1968 Wild and Scenic Rivers Act as wild, scenic, or recreational 
by an act of the Legislature of the state or states through which they flow. Wild 
and scenic rivers may be classified and administered under one or more of the 
following categories: 
wild river areas - Rivers or sections of rivers that are free of impoundments 
and generally inaccessible except by trail, with watersheds or shorelines 
essentially primitive and waters unpolluted. These represent vestiges of 
primitive America. 
scenic river areas - Rivers or sections of rivers that are free of 
impoundments, with watersheds still largely primitive and shorelines largely 
undeveloped, but accessible in places by roads. 
recreational river areas - Rivers or sections of rivers that are readily 
accessible by road or railroad, that may have some development along their 


shorelines, and that may have undergone some impoundment or diversion 
in the past. 


wilderness - An area of undeveloped Federal land designated wilderness by 
Congress, retaining its primeval character and influence, without permanent 
improvements or human habitation, protected and managed to preserve its 
natural conditions and that (1) generally appears to have been affected primarily 
by the forces of nature with the imprint of man's work substantially unnoticeable, 
(2) has outstanding opportunities for solitude or primitive and unconfined 
recreation, (3) has at least 5,000 acres or is of sufficient size to make practical its 
preservation and use in an unimpaired condition, and (4) also may contain 
features that are of ecological, geological, scientific, educational, scenic, or 
historical value. These characteristics were identified by Congress in the 
Wilderness Act of 1964. 
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3-24, 3-25, 3-30, 4-18, 4-19, 4-20, 
4-21, 4-24, 4-28, 4-34, 4-35, 4-36, 
4-39, 4-40, 4-84, 4-99, 4-105, 4-106, 
4-107, 4-108, 4-109, 4-115, E-6, E-7, 
E-10, E-13, E-30, E-32 


Ts oi. ge Vad ahs ocd uateeebeas ES-17, ES-18, ES-19, ES-20, 3-3, 3-4, 
3-5, 3-6, 3-7, 3-8, 3-11, 3-18, 3-19, 
3-20, 3-21, 3-22, 3-29, 3-30, 4-20, 
4-22, 4-23, 4-26, 4-27, 4-28, 4-30, 
4-32, 4-33, 4-36, 4-37, 4-38, 4-40, 
4-80, 4-96, 4-97, 4-99, 4-100, 4-101, 
4-103, 4-105, 4-106, 4-107, 4-108, 
4-109, 4-113, E-4, E-5, E-6, E-7, E-10, 
£-13, E-18, E-21, E-24, E-27, E-31 
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Index 


Dn cihésdbhedeedsebeaeee ES-2, ES-16, 1-2, 1-9, 1-26, 2-43, 3-18, 
3-87, 4-5, 4-89, 4-91, 4-92, 4-93, 4-95, 
4-96, 4-126, 4-140, 4-141, 4-142, G-28 


rectametions DOU... ccc cc ccc ccc ES-11, 2-57, 4-5, 4-62, 4-63, 4-70, 
4-81, 4-131 
I ee ee ee ek ES-8, ES-13, 1-9, 1-11, 1-14, 1-23, 


2-50, 3-1, 3-27, 3-51, 3-67, 3-69, 3-87, 
4-1, 4-69, 4-71, 4-77, 4-86, 4-135, 
4-136, 4-137, 4-138, 4-139, 4-144, B-1, 
B-4, B-7, B-10, B-13, G-28 


Serer.) her ewe ES-6, ES-13, 1-14, 3-82, 3-84, 4-73, 
4-74, 4-83, D-3 


total dissolved solidsor TDS ....... 3-32, 3-33, 3-34, 3-36, 4-43, 4-47, 
4-50, 4-53, 4-57, 4-127 


U.S. Forest Service or USFS ........ 1-7, 1-9, 1-11, 1-18, 1-19, 1-20, 1-21, 
1-22, 1-23, 1-24, 1-25, 2-30, 2-32, 
3-40, 3-41, 3-42, 3-51, 3-68, 3-73, 
3-74, 4-2, 4-46, 4-54, 4-63, 4-69, 4-70, 
4-85, 4-92, 4-93, 4-97, 4-110, 4-112, 
4-130, 4-135, 4-136, 4-140, 5-1, 5-2, 
5-4, 5-7, B-1, B-2, B-4, B-5, B-7, B-8, 
B-10, B-11, B-13, B-14, D-S, D-6, E-3, 
E-8, E-11, E-12, E-19, E-22, E-25, 
E-28, G-1, G-2, G-23, G-24, G-30, 
G-31, G-32, G-33, G-34, G-35, G-36, 
G-37, G-38, G-39, G-40, G-41, G-42, 
G-43, G-45, G-46, G-54 


U.S. Environmental Protection Agency 

EP OPED 6 4-060 6866 0s6 4646 Obed 6280 ES-9, ES-10, 1-26, 2-3, 3-21, 3-26, 
3-29, 3-30, 3-31, 3-32, 3-33, 3-34, 
3-46, 3-69, 3-77, 3-82, 3-83, 3-38, 
3-85, 3-86, 3-88, 4-18, 4-19, 4-20 4-21, 
4-28, 4-31, 4-36, 4-80, 4-96, 4-98, 
4-100, 4-101, 4-102, 4-104, 4-107, 
4-110, 4-113, 4-114, 5-2, 5-7, E-3, E-4, 
E-5, E-6, E-7, E-8, E-9, E-10, E-11, 
E-13, E-14, E-16 
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Index 


U.S. Fish and Wildlife Service or 

EE ee ee eee ee 1-21, 1-25, 3-40, 3-43, 3-49, 4-67, 
4-110, 4-112, 4-134, 5-1, B-2, B-5, B-8, 
B-11, B-14, E-3, E-11, E-12, G-2, G-3, 
G-5, G-7, G-8, G-9, G-10, G-11, G-12, 
G-13, G-14, G-15, G-16, G-17, G-18, 
G-19, G-20, G-21, G-22, G-23, G-24, 
G-25, G-26, G-27, G-28, G-41, G-42, 
G-43, G-50, G-51, G-52, G-53 


DE 666 seeed Cbs eeeeneVen ES-5, ES-11, ES-13, 1-26, 2-49, 2-55, 
3-1, 3-40, 3-41, 4-60, 4-61, 4-63, 4-68, 
4-77, 4-79, 4-81, 4-82, 4-85, 4-130, 
4-134, 4-135, A-1, G-9, G-21, G-35 


Wyoming Department of 

Environmental Quality or 

CT 6h0k 45040050045 deh 04 o OS ES-9, ES-10, ES-11, ES-181, 1-14, 
1-15, 1-16, 1-17, 1-18, 1-19, 2-3, 2-4, 
2-7, 2-8, 2-11, 2-13, 2-19, 2-27, 2-36, 
2-41, 2-49, 3-11, 3-17, 3-20, 321, 3-22, 
3-24, 3-31, 3-36, 3-37, 3-38, 3-39, 
3-40, 3-43, 4-1, 4-6, 4-18, 4-19, 4-20, 
4-21, 4-25, 4-28, 4-29, 4-30, 4-31, 
4-34, 4-35, 4-36, 4-39, 4-40, 4-41, 
4-44, 4-48, 4-51, 4-53, 4-55, 4-58, 
4-59, 4-62, 4-64, 4-66, 4-67, 4-68, 
4-69, 4-81, 4-84, 4-88, 4-89, 4-93, 
4-94, 4-98, 4-100, 4-102, 4-112, 4-113, 
4-115, 4-118, 4-119, 4-121, 4-124, 
4-130, 4-131, 4-135, 5-3, 5-7, A-1, E-3, 
E-9, E-11, E-12, E-14, E-30, E-32, G-2, 
G-3, G-22, G-25, G-26, G-29, G-30, 
G-50 


Wyoming Game and Fish Department 

OF WED ci cccccceseveeseos packs 3-43, 3-45, 3-46, 3-67, 3-68, 3-69, 
4-64, 4-68, 4-133, 4-134, 4-135, 4-136, 
5-3, G-50, G-52, G-53 
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FEDERAL AND STATE PERMITTING 
REQUIREMENTS AND AGENCIES 


Appendix A 


APPENDIX A: 


FEDERAL AND STATE AGENCIES & PERMITTING 


REQUIREMENTS 


Ee ee Lease/Permit/Action 
| FEDERAL 


Bureau of Land Management Coal Lease 
Resource Recovery & Protection Plan 
Scorsa Sales Contract 
Exploration Drilling Permut 
Office of Surface Mining Reclamation and Preparation of Mining Plan Approval Document 
Enforcement SMCRA Oversight 
Office of the Secretary of the Internor Approval of Mining Plan 
Mine Safety and Health Administration Safety Permit and Legal 1D 
Ground Control Plan 
Mayor Impoundments 


Explosives Use and Storage Permit 


Bureau of Alcohol, Tobacco, and Firearms 


Explosive’s Manufacturer's License 
Explosives Use and Storage Permit 


Federal Communication Commission 


Radio Permit Ambulance 
Mobile Relay System Radro License 


Nuclear Regulatory Commussion 


Radioactive By-Products Material License 


Army Corps of Engineers Authorization of Impacts to Wetlands and Other Waters of the US 
Department of Transportation Hazardous Waste Shipment Notification 
Federal Aviation Admunistration Radio Tower Permits 
STATE 
State Land Commission Coal Lease 
Scoria Lease 


Department of Environmental! Quality-Land Quality 


Division 


Permit and License to Mine 


Department of Environmental Quality- Am Quality 
Division 


Au Quality Permit to Operate 
A Quality Permit to Construct 


Department of Environmental Quality- Water Quality 
Division 


National Pollutant Discharge Elomunation System Water Discharge 
Permit 

Permit to Construct Sedimentation Pond 

Authorization to Construct Septec Tank & Leach Field 
Authorization to Construct and Install a Public Water Supply and 
Sewage Treatment System 


Department of Environmental Quality-Solid Waste 
Management Program 


Solid Waste Disposal Permit-Permanent and Construction 


State Engineer's Office 


Appropriation of Surface Water Permits 
Appropriation of Ground Water Permits 


Industrial Siting Counc! 


Industrial Siting Certificate of Non-Jurisdiction 


eer eaten Se ‘ 
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APPENDIX B 


UNSUITABILITY CRITERIA FOR THE 
NARO NORTH, NARO SOUTH, LITTLE THUNDER, 
WEST ROUNDUP, AND WEST ANTELOPE LBA TRACTS 


Appendix B 


Appendix B. Unsuitability Criteria for the NARO North LBA 


Tract 


UNSUITABILITY CRITERIA 


Federal Land Systems Wah certam 
exceptions that do not apply to thes tract, all 
federal lands wmcluded m the following 
s\ stems are unsurtable for mining National 
Parks, National Wildhfe Refuges. Nationa! 
System of Trails, National Widerness 
Preservation System, National Wild and 
Seemc Rwers, National Recreation Areas. 
Lands acquired through the Land and Water 
Conservation Fund, National Forests and 
Federal lands mm mcorporated cites, towns 
and villages 


GENERAL RECOMMENDATIONS FOR 
BUFFALO RESOURCE AREA (BLM 
198Sa, 200la), PLATTE RIVER 
RESOURCE AREA (BLM 19856). and 
TBNG (USFS 1985. 2001. 2002a) 


There are Federal lands located around 
Gillette, Shendan, and Wnght which 
were determined to be unsurtable under 
this crtenon The TENG ww not a 
proclaimed National Forest TBNG lands 
are wcluded m the NARO North LBA 
Tract 


FINDINGS FOR NARO NORTH LUBA 
TRACT 


The TENG lands mcluded m the NARO 
North LBA Tract are not unsurtable 
under this criterion None of the 
federal lands determined to tbe 
unsuitable under Cruterion | are 
present on the NARO North LBA Tract, 
amd therefore there are no urisurtable 
findings 


Rights Of Way and Easements Federal 
lands that are withen ROWs or easements or 
with surface leases for residential, 
commercal, mdusinal or other public 
purposes, on federally owned surface, are 
unsurtable for mining 


Portions of the BNSFAUP railroad, the 
Tn County 230-Kv transmission hne. 
and Wyoming State Highway 450 ROWs 
were found to be unsurtable under this 
critenon within the general rewew area 


The portions of the Tn County 230-Kv 
transmission line, the BNSF&UP. and 
Highway 450 ROWs that were found to 
be unsurtable are not located on the 
NARO North LBA Tract. There are no 
unsuitable findings under Critenon 2 
for the NARO North LBA Tract 


Dwelhngs, Roads, Cemetenes, and Public 
Buildings Federal lands within 100 ft of a 
ROW of a publ road cr a cemetery, or 
within 300 ft of any public building, school, 
church, communsty or mstrtutional building 
or public park, or within 300 ft of an 
occupied dwelling are unsurtabie for mining 


Portions of Wyoming State Highway 450, 
Interstate Highway 190, and one 
cemetery were found to be uwnsurtable 
under this criteron Decisions were 
deferred on other tughways/roads, 
occupied dwellings. and one school 


Highway 450, |-90, and the cemetery 
are not located on the NARO North 
LBA Tract No occupied dwellings, 
other highways/roads. or schools are 
located on the tract Therefore, there 
are no wnsurtable findings under 
Criterion 3 for the NARO North LBA 
Tract 


4 Widerness Study Areas Federal lands | No lands m the general review area are | There are no unsuitable findings 
demgnated as wilderness study areas are wrthen a wilderness study area under Critenon 4 for the NARO North 
unsurtable for mining «hile under review for LBA Tract 
possible wilderness designation 

5 Lands with Outstanding Scenic Quality No lands in the general review area meet There are no wunsurtable findings 
Seeme federal lands designated by visual the scenx criteria as outhned under Critenon 5 for the NARO North 
resource management analysts as Class | LBA Tract 
joutstanding visual quality or high visual 
sensitivity) but not currentl on National 
Register of Natural Landmarks are 
unsuttable 

6 Land Used for Scentific Study Federal A vegetation monitoring study site (NE '« Neither the vegetation monrtorimng site 
lands under permit by the surface | of Sec 1, 7T41N 2 71W j, and the Hoe or the Hoe Creek site are located on 
management agency and berg used for Creek Site (Sec 7, T 47N.. R 72W |) were the NARO North LBA Tract There are 
scientific studies wmvolving food or fiber found to be unsuitable under this no unsuitable findings under Critenon 
production natural resources, or technology critenon 6 for the NARO North LBA Tract 
demonstrations and experiments § are 
unsuitable for the duration of the study 
except where mining would not jeopardize 
the purpose of the study 

7 Cultural Resources All publicly or privately On the base of the consultation with There are no wuneuitable findings 
owned places «hich are mcluded m or are SHPO. there were no unsurtable findings under Criterion 7 for the NARO North 
chgible for inclusion m the NRHP and an under this critenon mm the general review LBA Tract The “Standard 
appropnrate buffer zone are unsurtable area 4 Continue using the “Standard Archeology a! Stipulation for Cultural 

Archeological Stipulation fer Cultural Resources’ should be apphed if this 
Resources’ to new leases tract 1 leased 

a Natural Areas Federal lands desienated as No lands in the general review area are There are no unsurtable findings 
natural areas or National ‘Natural demgnated as natural areas or as under Criterion 8 for the NARO North 
Landmarks are unsurtable National Natural Landmarks LBA Tract 


South Powder River Basin Coal Draft EIS | f 


B-1 


Cruxal Habsat for Threatened oF 


GENERAL RECOMMENDATIONS POR 
BUFFALO RESOURCE AREA (LM 
198Sa. 200la), PLATTE RIVER 
RESOURCE AREA (BLM 1985Sb). and 
TENG (USFS 1985, 2001. 2002a) 


There ss no federally Gesgnated crocal 
habsat for threatened of endangered 
plant or anumal species wethin the 
general review area 


FINDINGS FOR NARO LBA 
TRACT 


There are mo wunsurtable findings 
under Criterion: 9 for the NARO North 
LBA Tract 


or essential for plant or ansma! species listed 
by a state pursuant to state law as 
threatened or endangered shall be 
conmdered unsurtable 


Wyoming does not maimtaim a state hst 
of threatened or endangered species of 
plants or anmmmals Therefore, the 
crttenon does not apply 


There are no unsunable findings 
under Criterion 10 for the NARO North 
LBA Tract 


Bald or Golden Eagle Nests An active bald 
or golden eagie nest and appropriate buffer 
zone are unsuitable unless the lease can be 
conditioned so that eagles will not be 
disturbed during breeding season or uniess 
golden eagie nests will be moved 


Defer surtabilty decisions and evaluate 
bald and golden eagle nests on a case by 


There are currently mo active bald or 
golden cagle nests or established 
buffer zones located on the NARO 
North LBA Tract There are no 
unsurtable findings under Cntenon | | 
for the NARO North LBA Tract 


Bald and Golden Eagle Roost and 
Concentration Areas Bald and golden cagie 
roost and concentration areas on federal 
lands used during migration and wintenng 
are unsurtable unless mining can be 
conducted m such a way as to ensure that 
eagies shall not be adversely disturbed 


Deter surtabilty decisions and evaluate 
baid and golden eagie roost areas on a 
case by case basis prior to lease 
wmsuance Establish buffer zones after 
consultation with USFWS 


There are currently no beld or golden 
eagle roosts or established buffer 
zones located on the NARO North LBA 
Tract There are no unsuitable 
findings under Criterion 12 for the 
NARO North LBA Tract 


Falcon Nesting Stes and Buffer Zones 
Federal lands contaimng active falcon 
fexchudeng kestrel) cliff nestong sites and a 
surtable buffer zone shall be considered 
unsurtable unless mining can be conducted 
m such & way as to ensure the falcons wil! 
not be adversely affected 


Defer suitability decisions on falcon 
nesting srtes and evaluate on a case by 
case basis prior to lease issuance 
Establish buffer zones around nesting 
sites after consultation with USFWS 


There are currently no falcon nesting 
sites or established buffer zones 
located on the NARO North LBA Tract 
There are no wneurtable findings 
under Criterion 13 for the NARO North 
LBA Tract 
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Habrtat for Migratory Bird Species’ Federal 
lands which are high priority habitat for 
migratory bird species of high federal 
mterest shall be considered unsuitable 
unless mining can be conducted m such a 
way as to ensure that migratory bord habrtat 
will not be adversely afiected during the 
period i 1 mm use 


Defer surtabilty decisions on migratory 
bird habitat and evaluate on a case by 
case basis prior to lease imeuance 
Establish buffer zones around nesting 
sites after consultation with USFWS 


No high priority habrtat fer migratory 
bord species of hugh federal interest has 
been identified on the NARO North LIA 
Tract and adjacent areas There are no 
unsurtable findengs under Criterion 14 
for the NARO) Nerth LIA Tract 


Fish and Woidhite Habrtat for Resedemt Species 
Federal lands which the surface manageraent 
agem vy and state younth agree ore fish, wildlite 
and plant habitat of ressdent species of high 
mterest to the state, and which are essential 
for marntanmng these priority wiidlite species, 
shall be considered unsurtable unless mining 
can be conducted om such a way as te ensure 
ne long term wmpert on the species being 
provided wll occur 


Deter suitability decrmons on grouse leks 
and evaluate on a case ty Case basis prior 
to lease issuance Establish bufler zones 
after consultation with USFWS 


There are no active or mactive sage 
grouse leks on or within two miles of 
the NARO North LBA Tract There are 
no unsuitable findings under Critenon 
15 for the NARO North LBA Tract 


Fleed plarns Federal lands m riverine, 
coastal, and special floodplains shall be 
considered unsurtable «here it os determined 
that mining could not be undertaken without 
substantial threat of loss of life or property 


The BLM and USFS have determined 
that the identified floodplains could 
potentially be mened Therefore, all 
lands withen the general review area are 
conmdered surtable 


Site specific strepulations and resource 
protection safeguards will be apphed if 
necessary during mining and 
reclamation planneng There are no 
unsuttable findings under Critenon 16 
for the NARO North LBA Tract 


Munk ipal Watersheds Federal lands «hich 
have been committed bh the surface 
management agency to use as muncpal 
watersheds shall be considered unsurtable 


There are no designated municipal 
watersheds on the general review area 


There are no wreurtable findings 
under Critervon 17 for the NARO North 
LBA Tract 
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Appendix B 


UNSLITABILITY CRITERIA 


Natonal Resource Waters Federal lands 
wth nationa! resource waters. as identefied 
by states im thew water quabty management 
plans, and 1/4-muile buffer zones shall be 
unsurtable 


GESERAL RECOMMENDATIONS FOR 
BUFFALO RESOURCE AREA (@LM 
196Sa. 2001a), PLATTE RIVER 
RESOURCE AREA (BLM 1985b). and 
TBNG (USFS 1985. 2001, 2002a) 


There are no desgnated national 
resource waters withen the TENG review 
area 


FINDINGS FOR NARO NORTH LBA 
TRACT 


There are mo wunsurtabie findings 
under Craterson 18 for the NARO North 
LBA Tract 


Alluvial Valliew Floors 
wentified by 


Pederal lands 
the surface management 
agency. mm consultation «avth the state, as 
AVFs where miming would mterrupt, 
discontmwe or preclude farming. are 
unsurtable Addmonally, when mining 
federal lands outede an AVF would 
matenalh darnage the quality or quantity of 
water m surface or underground water 
systems that would supply AVPs., the land 
shall be considered unsustable 


Consider areas determined to contam 
AVPs wsgnifcant to farming as 
unsurttable Defer decumons on cther 
AVPs and analyze on a case by case 
base at the tome a lease action « 
evaluated 


No AVPs séentiied as significant to 
farming and therefore unsustable for 
morn have been wentiied on the 
NARO North LBA Tract. There are no 
unsurtable findings under Crnenon 19 
for the NARO North LBA Tract 


State or Indian Tribe Crnteria Federal lands 
to which 1s apphcable a critenon proposed 
by the state or Indiwn tribe lecated mm the 
planning area and adopted by rulemaking by 
the Secretary are unsurtable 


There are no critenon proposed by state 
or Indian tribes that have been approved 
by the Secretary of the Interor No 
tribal lands are located mm or near the 
review area 


There are no unsu:stability findings for 
this criterion on the NARO North LBA 
Tract 
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Appendix B. Unsuitability Criteria for the NARO South LBA 
Tract 


GENERAL RECOMMENDATIONS POR 
BUFFALO RESOURCE AFEA (LM 
196Se. 2001e). PLATTE RIVER 


lems are included m the NARD Seuwth 
LAA Tract 


FINDINGS FOR NARO SOUTH LUBA 


Rughts Of Wav and Lasements Pederal lands 
that are wethen ROWS of easements of wrthen 
surface leaers for reediential commercial, 


Portions of the PNSPAL/P railroad. the 
Tr County 290 kv transmission ne and 
Wvoming State Highway 450 RUWs were 
found t t whewtabie under thee 
Crrtenen earthen the general rewee area 


The porters of the Try Cousyty 
tWaneminsen ber and Highway 450 
RUW s that were found to be ureurtatte 
are met berated om the SARC) South LAA 
Tract The LAA tract encbudes « portion 
of the BYSPAUP rallreed BOW The 
ROW ees Geeigneted wnewtabir for 
mememg amd the teaser well te ereputated 
te ewe bude moenmeng ertien the ROW 


Dewellongs, Reads Cemeteries. and Publ 
Ruiidengs Pederal lands within 100 ft of a 
ROW of a publn read or a cemetery, or witha 
WOO ft of amy pubte buridong ec heel church 
COMMUrSTY ef emetitutional tuskemg or prutybec 
perk of wrthen JOO ft of an ec cupred dwelng 
are unsuitable fer mining 


Portions of Wvemung State Highway 450. 
interstate Nighees 190. ant one 
cemetery were found to tb wrewttabir 
wnder thers criterion Decmmons were 
deterred on other tighwaer/roads 
ox Cuped deelimgs amd one ac hee! 


Highway 450 | 90 and the cemetery 
are mot lac ated om the N ART) Seuwth LAA 
Tract Ne acupeed dwelings, 
unsurtabie Mghwe ays reads oF ac hants 
are located on the art Therefore, 
there are ne umsurtatle fomebemgs umeer 
Creerion 3 for the NARO Sewth LAA 
Tract 


Wilderness Study Areas Pederal lwrds 
Gemenated as wilderness study areas are 
unsuitable fer moreng while under review ter 
possible ariderness designation 


No lands om the general review area are 
withon a wiiderness study area 


There are me umsertatte frmeomgs umeder 
Criterion 4 for the NARO Sewth LAA 
Tract 


Lams eth Outetanding Scene Quality 
Seem tederal lands desgnated ty wrewal 
resource Management analvern as Class | 
feutstandimg vrewal qualty or mgh vrewal 
senetnity) het net currenth on Neatienal 
Register of Natural Landmarks are umsurtable 


No lands om the general review area meet 
the sceme critena as outhned 


There are me umsurtateie frmetomgs under 
Crierion 5 for the NARD) Sewth LAA 
Tract 


Land Used ter Screnmtifc Study Federal bands 
under perme ty the .urface management 
agers and beeng used fer scremtefic studies 
mveling feed of fiber praduction natural 
resources or techrolag demonstrations and 
eApenments are wreurtable fer the duration ef 
the study except where miming would met 
joopardize the purpese of (hy studs 


A vegetation monitoring study site (NF '. 
of See 1, T41N. RTIW) and the Mee 
Creek Site (Gee 7, T47N.. TT 2) were 
foun’ to te whewlteble wher thes 


crnerion 


Seuther the vegetation meonrtering site or 
the bhae Creek erte are tx ated om the 
NAR) Sewth LAA Tract There are me 
unmsurtable findings wmeder Crrtenem © 
for the NARO) Sewth LAA Tract 


Cultural Resewrces All publ by oF preewtely 
owned places ehh are meleded m oF are 
eheitie tor oe lweren m the NR? and an 
appropriate tufler zeme are umsurtable 


tm the beers of the consultation with 
SHPO) there were me wrsurtatele frmedengs 
wmeter thes Cretemem om the general review 
area Ceontenwe to apply the “Standard 
Arncheelegw al Stupwiatiens fer Culture 
Reseurces” to new leases 


There are ne unsuotatehe femeemges umeber 
Creerion 7 tor the SART) South LA 
Tract The “Stamderd Are heelage al 
Supuleten tf Cultural Precurers” 
shrew tel be applied of thes tract 18 be ormenet 


Netural Areas Federal lands desgnated as 
natural areas er National Natural Landmarks 


are umsurtabrte 


No hemds om the general review area are 
demgnated as natural areas of as Natrona! 
Natural Landmarks 


There are me wmsurtateie frmedomgs cometer 
Creer §& for the SARL) Sewth LFA 
Tract 


Cretscal Hatetat fer Threatened or F ncangrred 
Mian ard Sper ies 
demenated critecal habetat fer threatened oe 
ara 


me verytifec abiy chew eeeme rrted eq@e ryt peel Pyobertaet beer 


Aroma! Federally 


endangered plant and anemal emer res 


tihreetrned a endangered snes are 


ery Sua rt a bebe 


There rs me federally designated ¢rrvtu al 
Pratertat font 
Plant or emmal emecies withen the @emeral 


threatened of endangered 


re wwe area 


There are me wmsurtatete femebemgs umeter 
Creermmn 9 tor the SARL) Seth 1794 


Tra 
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UNSUITABILITY CRITERIA 


State Lowe Spree 8 Federal beards ¢ comtameng 
frabevtat Gererenomed to te crete al CF ewmerornasel 
few planet or amema!l agers leted be a state 
pursuant te weuwir we «6 GQeeeteeed of 
Cretan red Pan! ber ¢ommetbered arrmunet sel ete 


TENG (USFS 1965 2001 2002a) 


DB cormneng Gers ret meetin a wlate beet of 
teratrned of endangrrrd anews af 
Plants oF xmas Tieretemre teen 
CT MOTION Gers reer apepR 


There wre ree comets rt aetete Lerecbomgee ureter 
Crierem 10 for the SARL) South LAA 
Tract 


Raid or Ceokttem Page Nests Am actowe hevidl on 
Boke cage mes! cred appre uete beufter ceme 
are wneutaiie wrlees the heer can te 
conitwerd « that sages ot met te 
arturted Gureng breeding sae oF wmiees 
goiden cagie mests ell le mowed 


Lieder SusctarPiets Ghee rmeeerrs semetl ew abusaene 
havi) aml geitem cage mee’s om a caer be 
7 Yen pre t reer Geuanrer 
Fo statrireh trufler somes around meets afvrr 
Commultation enh USFWS 


There are currenmtiy me a tee bak! oF 
fokion cage mews on ewtatehesmed brufler 
romes tex ated om the SARC) Sem LEA 
Trae t There are me corrmcortatite fichengs 
under Crmermem |) fer tie SARC) Sewth 
LAA Trart 


alt ani Gel@en Page Beet and 
Ceomeentration Sreas Hak’ and gokien cagie 
roost amd can ettration areas om lederal lenects 
weed duremg migration and eumterimg are 
Writ aehehe GePhe es PD ememg «am ber ¢ comet ue tect om 
sac h away as to emswre that eagles shall met 
he adtwersehs ewturtserd 


[heter sutatehets Gee reese amd ev abuse 
hei wid gaicem eagle raest areas om a 
ee ee 
Fstatrireh buller zemes after ¢ orrsultatiem 
enh USPWS 


Trere are curremthy me tak or gevitenm 
cag roost! areas or estatbeshed bufler 
formes located om the SARC) Sewth LBA 
Tract There are me wrrmurtatee frmebengs 
under Crnerem | 2 ter the SARC) Seth 
LAA Tract 


Paken “Seetieg See and Buller Zones 
Pederal lands cemanung actwe ftalcen 
few budeng kestrel) chil nesting ates and a 
sulttatie Sulier come shall te comentered 
cermsurtatle wmle ss erumemg am he eevee feet em 
such away as to erewre the falcoms will met he 
ativerseh aller wed 


Deter suttatehty Gecwmens om falcon 
nesting stes and evaluate om a case by 
com tees pret te Keer meuetrer 
Petahiish burr cones around mesteng 
ertes after comesultatiem with USFWS 


There are curremth me falcon nestung 
sre s or estatriremed Hutter zemes lee ated 
on the NARO) Sewth LAA Tract There 
are = «4whewitelie feedings ender 
Crmerion 13 for the NARO Sowth LAA 
Tract 


Hatetat fer Vegratery ferd Species Peceral 
lamis whe h are tagh prierity heletat fer 
mugratery berd amecies ef Pagh federal emterest 
shall he Comsederced umsurtathe Unriees mmemeng 
can he comduc ted om such a way as te errewre 
thet mureters ted helvtat eal met te 
adverwh affected during the permed © m m 
use 


[refer Sevetatpebets Gee pSrems om RRagratery 
terd habetat and evaluate on a case te 
caw bees prer te hese meuatre 
Petabish bwfller somes around mesting 
autes after comsulatierm eith USFWS 


been sdercefed com the SARC) Serueh | 44 
Tract or adjacemt areas There are me 
unsuitable frretomgs wmeder Criteriem | 4 
for the NARO) Sewth LAA Tract 


Frsh armed Webthite Hatbetat fer Residemt Sper res 
Peceral lamds whe bh the surface management 
agene\ and state poenth agree are fre a rletivte 
and plant habetat of resident anectes ef Peagih 
mterest to the state amd whe h are essential 
for marmtarmmg these prierity woldbile agree ses 
shall he comerdtered umsurtable comic es mmemong 
cam be comeducted em such a way as te ersure 
mo long term wnpact on the apecues heeong 
prow red well cee wr 


Defer surtatuhets dec rstems om growse leks 
amd evahuate om acase Dy case bases privet 
to lease asuanece F stabhreh buffer zomes 
after comsultation eth USFWS 


There are fe acter oF marie sage 
growse leks om or wethenm two miles of 
the SARC) Sewth LAA Tract There are 
me urrsurtathie fomctemgs women Criterion 
\5 for the NARO) Sewth LAA Tract 


b® Pheedhphaens Pederal lands mm friwerene 
‘oastal, and sapertal foewiplams shall te 
comsrdered wrswetathe where rt rs deteremnemed 
that mrmemg (wld met he wmetertakem wort here 


substantial (Threat ef loss ef bite or preqmerts 


The BLM ame USES hawe determined that 
thre retort freed Mereurtpeicermes «emu tet prextenryt nae ly 
be memed Therefore all hemes erthenm the 
general Comrie red 


Supetabebe 


rewre area ore 


Sete apecife stepulations amd resource 
Premer fromm sorte greased s whl bee capeprbeeed of 
necessary dure Genin and 
rmrlemeten planmene There are ne 
umsurtathe fmeimgs womeder Crrtenen 16 
for the NARC) Sowth LAA Treat 


Mire epee! Watersheds 
have Corman itted t hve 
Management agemy to wee as Mure ene 
watersheds sPuall be comsmcdered wrmurrt abet 


Federal hemes @ hu fh 


heen a) Sunt e 


There 
watersheds om the general rewew area 


are Fe Gesegemariert — prrenmn epee! 


There are mo umsurtathe fmeings wneer 
Crmerion 17 for the SARL) Sewth LAA 
Tract 


National Reeewree Waters Federal hemes @ eh 
as rwhemtuteed 
Ph ara fre ryt 
butler foes shall te 


Rational reserwre waters ton 


wares oh Teor 
prieerrs 
wary eet ce babe 


eater quality 


arm 1/4 ok 


There he seemated 


resewree waters wether the 


are re Freel terrae! 
TRANG) re wrew 


arta 


There are me umsurtatele fometem@es umeder 
Criterion 18 for the SARC) Sowth L4 
Trae’ 
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UNSUITABIUTY CRITERIA 


9 


ADdurwea! Vales Phere PF echer gel iaerwtts ete mytsteret 
» OG eatiane Genesee ary. mm 
Comsutaten eth the state as AVF s ethere 
meg ee meerTe. egerenimer of 
preciude tarmong are = whewitabie 
Matenay ehen memenq teteral lands 
owt eee an AVF eeutt materially damage (he 
quiln @ quant of ear m surlae of 
ber gremered @ ater es BREF S Fe! Werk! Bu: Feprhy 
ANF 8 Che lam ePvaell ter crmeette red Urrsurta bee 


GENERAL RECOMMENDATIONS POR | FINDINGS POR NARO SOUTH LBA 
BUFFALO RESOURCE AREA (LM 

19Ghe, Ole). PLATTE RIVER 

RESOURCE AREA (BLM [985m and 

TENG (USPS 19685 200! 2002a) 


Comeasdier areas Getermened to ¢ ortam 
LOA Oe ee Og 
Der Geer on otter AVPs and 
anaher on a caer ty caer beer af the 
tome a lee a trem (8 Pwabuatied 


State of indian Triee Crmera Pederal lends 
to ete h rs apple athe a crete ren premeardd th 
te eat of inden wile leeeted mm the 
Pienmng area and adegeed ty rulemaking by 
the Secretary are urrmunrtaetebe 


There are me critermen propeard te otate 
or Unvehaen crits that hawe been approved 
te the Secretary of the bmterior Se tribal 
lands are lacated m or sear the rewre 


area 
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Appendix B 


Appendix B. Unsuitability Criteria for the Little Thunder LBA 


Tract 


NSUITABILITY CRITERIA 


CENERAL RECOMMENDATIONS POR 
BUFFALO FESOURCE AREA LM 
1985e. 200la) PLATTE RIVER 
RESOURCE AREA (BLY 1085. and 


PINOINGS POR UTTLE THUNDER 
LBA TRACT 


TBNG (US'S 1985 2001 20022) 


! Pedera! Land & stems Weer certam | There are Federal lands lax ated around The THING bards ww huded om the Lettie 
emerprons that Geo met appl to thes tract all | Gillette Shervian and Wright «huch Thwrter LAA Tract are met urreurtabsie 
federal lands mmchuded m the tollowmg | were determined to be unsuitable under under the craerem 8 “Some of the 
oetems are wnewtatie for meng ~ Natoma! | thee orteron The THVG «@ not «@ | Geral lands Geiprmimed tw ie 
Parke Netenal Wiidide Refuges “ational | prociamed National Forest THWG lands | wtreutabie under Crieriem | are 
Svetem of Traila, Naetional Wilderness | are eluded m the Little Thomder LA | Prreret om the Latte Thunder LA 
Preeervation Syveteen. National Wid and | Tract Tract, and therefore there are no 
Scene Reers National Recreatron Areas wervenentabrle fundongs 
Lands acquired throwgh the Land and Water 
Conservation Purmd “ational Forests and 
Federal lands om mcorporsted cities towns 
and villages 

2 Rights ( Way and Fasements Pederal lands Portions of the MANSPARLP ratvead the The perten of the Tr Cownts 
that are eethen ROP s or easements er w ethren Tri Commmty 230 &s Craerrsemeeseem beme ame traerrsrmrestem heme that was krone te ber 
surtace leases for reseemtiel ¢ ommmer: val the Wromeng State Haghwos 450 ROWS ursurtatle rs met lee ated om the Lethe 
mute oa efter pulik purpesrs. on were fememd te be wmsuirtabee meter thes Thuwrter LAA Tract The LAA tract may 
federalyh owned surte e are umsurtatle fer Criterion withem the general rewew area bee c eomfigpure d toe ume bucte a pertion et the 
Cia, | nerth sewth ANSPALP ROW Theos 

pertien of the ROW eas deemed 
eer suartatsie fer remem ame tive be sewe w iil 
be stopuhated te eme bude mmrreng @ rt hen 
the ROW The LA mec hudes a portion 
of the Hugheas 450 BOW eae of the 
ervteraectiom with the mam merth sewth 
ravread ROW Thee pertien ef the ROW 
was dengnated umsurtable ter miemeng 
amd the as ell te stepwieted to 
ewe burebe mromeng wrthem tie ROW 

5 Dewelhngs, Reads Ceemetermes amd Puwhtln Portions of Wvememg State blhiginw ay 450) The Lettle Thunder LEA Tract ome bodes 
Ruidings Pederal lands eth 100 f of a mereiate fighea | 99. aml one @ pertien ef Highway 450 east of the 
ROW of a pubrle road cr a cemetery er woth cemetery were ftewnmd te be wrrsuwrta bie eprvte-c see tiem woth the merth sent mraen 
YOO ft cot corey prertebee Preweket emg se Premed ¢ Prue Mi wider thes ¢ riteriem Dec rHens wore BNSPAaLP rairead trunk bme wheh 
COMI erty CF vPPSt et ert terme! brenrbe} rm cmt pres bebe Gehrread of other hugiwaws/ roads wes denenated umsurtatle fer moemeng 
perk cop wethrem DOH) fit ext com cc apred Gwe thong ew epHed Gwethormg@s aered exme se Mere amd the baer ei) te stepwlated te 
are wrsurtatile fer Pr rrreme em lude serum wittun 100 ff of the 

Poeire ay ROW There are fo other 
wrrseertatyhe fometomges wmeter Crrterrom 3 
jor the Lettie Thumder LAA Tract 

4 Wilderness Study Srees Federal lames Ne hemeis om the general revere area are Thre re re me cmsenrtortele femetergs wmeter 
demgnated as wridermess study areas re withenm a wridermess stuch area Creervm 4 for the Letthe Thwmeder LIA 
umsurtable fer mmermem@ whrete umeter re stew fer Trae t 
Possible wrlderness che sagen! orm 

5 Lands with (hwtetardiemg Sceme  (porabety No hemes om the gemeral review area meet There are mo wrewitetile fomebemgs fen 
ene tderal wets Geeeenated tw wereual the sce me Crete rna aS erent bemed (reervon 5 for the Lertle Themen LF4 
reseun?® Menagemenmt anmalhes as Cleese | Traet 
torwtetamebemng weeeal eposcebrty oF Prag wrmeasel 
wrnetn) bet fet currently of Sertretal 
Regrater of Natural |. cermebemer ks are wrrsunrt abet 

_— 
‘a Laer | eee few Re weervtetee Srenddy Pecheral herds { veg tation momrtereng study srte (NE 4 Wert Pree PPve weg tert rm Prrcempeterr emg © fe ont 


uneey permet we Te suerlae management See | TON TW) eet ie Phe © reek the Pier Creek atte are hae ted «a the 

ager. orwt be va eeneet ferr a wrvtrin etucles Sete (See | 47% b J” were termed Lortie Theriew LS Treat Ther are fe 

wmovehvong fect or febser prrembun trem meat wr al te ber eeremenrterbehe eoredde yr Pipes ¢ PrPeT bem eerrseortahehe femebem@s wreeter Crrtereem © 

Pe RerC eS cof ter Preverteage, Che-pmerretr attics art her Chee ttthe Threewtes LEAR Teme tt 

CRP MME HITS are errrseert whehe torr (lve Cunt eteeem off 

the steady eeeeet eierr sense wel mer 

premperrebize the prot perme cof The wr enety 

( witeral Meserurees AP prestely | w pre re ate hy re , _. ' be PPPS ue Pt ae? bent werk bwre wre pry senyt abete prefers cemete' 

earned plaes ahha h are ene bu 2. 7" ae Stes there @ere rr@uprt ohete ferpeberges ( Petey tem fort thy tw Prupmeter LP4 

© bogey bebe hows Pre bey Ste oF err ‘ys Wee ar yet -” ‘ he © + tet he ge re fa we rot bre St oervet are Mire Pe hoger 

wrper oeprreavte be calle eostye wre ry won et a hehe Py une eerve thw St oervel ' Srog . ' pti Whe sie es 
Aw hve “"€ . ‘ \ eh + Pree > % evel 
we & ; . ~~ ae & 
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INSUITABILITY CRITERIA 


Natural Areas Federal lands Geegnated as 
naturel areas of Natronal Natural Lanmtmarks 
are ulreurtaber 


GENERAL RECOMMENDATIONS POR 


TENG (USFS 1985. 2001. 2002a) 


No iarmds om the general rewew area are 
Gewgraerd as natural areas ot as Sateorael 
Natural Landmarks 


FINDINGS FOR UTTLE THUNDER 
LBA TRACT 


There are me ursurtatie fordtengs under 
Crmervon & for the Little Thunder LAA 
Tract 


Cryvte al batertaet ter Threatened or § ndangrred 
Mem end Aneel Spree Federal 
Gesgnated crew al habrast tor threatened of 
endangrred plant and anmcmal epecees and 
wereerrefee ally Ger Umemind cement sae! Martertal ber 
treated a endangered apecers are 
urreurtabee 


There = mo federally deawgnated «rex al 
hebtet for tereetened of endangered 
Plant or anemal apecies erthem the general 
reve’ afta 


There are me ursurtatie findings under 
Cretervon 9 for the Lattle Thunder LBA 
Tract 


State Lested Species Federal lands « onmtarung 
habetat Getermened te be crite al oF eemerytial 
for plant or anemal apecics listed by a estate 
pursuant te state we as threatened of 
endangered shell te comedered umsurtalte 


Wroming dars not mamta a state bret of 


There are me unsurtatle fineengs umder 
Critenem 10 fer the Lettie Thunder LAA 
Tract 


Rald of Golden Eagle Nests An actiwe bald or 
Boke n cagie nest and appropriate buffer come 
are wrewtebie wriess the beer can te 
conimiened se that eagies wlll mot te 
drsturted durmng breeding season or uniess 
gfokten eagle meets eill he moved 


Dieter surtatelrty decrsons and ev abuate 
bald and geoiten cagie nests on a case by 
cane beers prier to ase meuatmr 
F statism buffer zones around mests after 
comeultation eth USFWS 


There are currenth guiden eagle meets 


feald and Gelden Faglk Roost and 
Comentration “Areas Haid and gmicem cagic 
roost and cemcenmtratien arcas on federal lends 
used duremg migration and weitere are 
umsurtathe wmiess mromomg «an te come ue ted om 
such a way as to emswre that eagles shall met 
be actvereets dreturted 


Deter surtabehty decimons and evahuate 
bald and goiden eagie roest areas om a 
case by Case bass prier to lease resume 
Fstabich tufler zones after comsultation 
with USFWS 


on the Lette Thunder ‘RA Tract 
Pvaluate sultatelty pree © loner 
meuame during consultation weih 
USrws 

Evaluate suttebity prer to lease 
meuence during consultation «ith 
LSFws 


Pakeon “Nesting Sees and Buller Zones 
Pederal lands contamung actwe feleon 
jem hudemg kestrel) cleff nesting ertes amd a 
suttabie bulier gone shall be conentered 
unsuitable unkeee merong can be comduc ted 
m such a eay as to ensure the falcons wll 
not he adversel, after ted 


Deter suttabyhty decisions om falcon 
nesting artes and evaluate on a case by 
case beer prer to hese meuener 
Establish buffer zones around mesting 
sites after comsultation aemth USFWS 


Ne falcon nesting sitee have been 
identified om the Lethe Thunder LBA 
Tract There are fe wrewitabie 
fedenes wrder Criterion 13 for the 
Lattle Thunder LBA Tract 


Habriat for Migratory Bord Species Federal 
lands etuch are tugh prerty hebrat fer 
mereters terd epecewre of tugh federal 
mterest shall be comedered unsurtable 
unless mrmeng can be comducted m such a 
way as to emsure that migratory, berd habriat 
wil net be adversely afiected dure, the 
peried fo rsom use 


Defer suitalilty d@ecmmens on tugh 
priority hebetat fer mgratery turd 
apecees of tugh federal mrereet and 
evaluate on acase by «ase bases prier te 
lease wseuance Estableah bufler somes 
for nesting areas after comsultation with 
USFws 


Evahuate surtatoebty 
meuance duremg 
USFws 


preer to lease 
consultation wrth 


Pith and Widite Habnat for Reentent 
Species Pederal lands which the surface 
Management agence, and state jornth agree 
are fieh wricitle and plant habitat of resident 
apeciwes of hugh miterest to the state. and 
which are eseenrtial for mamvtarwng these 
prierrty wridiete agecree shall be comenered 
unsuitable umeee mrmemg can te ¢ ord uc ted 
m such a wee a6 te enewre fo ong term 
mpect en the eapecies beong provided «ofl 


are wt 


Deter surtabelt: dec mens on grouse leks 
and evaluate on a case ty case beer 
prior to lease meuance Fstablieh buffer 
zones after comsultation with USFWS 


There are mo active sage grouse leks 
on or withen tee mules of the Little 
Thunder LAA Tract There « one 
mactive sage grouse lek ler ated on an 
emetmg Black Thunder Vine lease 
erthem two miles of a portion of the 
Lattle Thumder LEA Tract Evaluate 
preer © ase meuance 
durvng comeultation aeinth USFWS 


Swrta webety 


16 Ploedplasrs Pederal lands m riwerme The BLM and USFS have determened Sete eee if stepulatrons and reseurce 
oestal, and epecee! feedplame shall te that the identified fleadplanns « owld prerect) feguards will be apphed if 
comeudered uUneurta bie «here (foe ceteron med potertialh tee rrereed Therefore all Mer © RRa Aurong mining and 
that memonmg could met he undertaken @ithout lands wrt hem the gemeral revuwee area are reclamation planmming There are mo 
subetantial threat ef loas of life er pregnern comendered suctable Meu rtabie frrehomgs umber ( rrteriem | 6 

tow the Leerle Tieweeter LEA Trace 
Viurmee qpal @ atereheds Federal lands « hn ' There aff Oo Seewheted whe ee were are rye able = femeberges 
hae heer C@rereerted — hy the eurtace watersheds om the gemeral re.“ee area ie << voor in the Loeb 
Managemen! agery ’ 1 aS FRU ope ‘. 14 a 
aarerehects eha i eretes ect “ aloe 
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GENERAL RECOMMENDATIONS FOR 


Federal lands 
wath natonal resource waters. as séentified 
bs states in thew water quabts management 
plans. and |/4-muile buffer zones shall be 
unsuttabie 


National Resource Waters 


BUFFALO RESOURCE AREA (SLM LBA TR 
1985a 200 1a PLATTE RIVER 
RESOURCE AEA (BLU 1985b), and 

TENG (USFS 1985. 2001, 2002a 


There are no Gemgnated national 
Tesource waters wrth che TENG reviea 


arta 


There are no unsurtable fondines 
Crtenon 18 for the 


Thunder LBA Tract 


under Lattie 


Federal lands 
management 
agency. 1 Consultation wth the state. as 


\ airs r loors 


Gentired ty the 


Allus al 


surtace 


Consider areas determined to contam 
AVFs significant to 
unsurtable Defer decamons cn other 


laraunge as 


No AVFs sented as significant to 
farming and therefore unsustable for 
murung have been sdentifiied on the 


AVFs where meng would mterrupt AVPs and analysr on a case by case Lattle Thunder LBA Tract. There are 
Gdrexcontmmue or preclude ftarmimg. are basis proor to irase issuance no unsustz bie findings under Crittenon 
unsu:table Addwsonally, when miming 19 for the Lottie Thunder LBA Tract 
federal lands outede an AVF would 

material damage the qualts or quanti, of 

“ater m surface or underground water 

svstems that would supply AVFs., the land 

shall be considered unsurtablie 

State or indwn Tobe Crterma Federal lands There are no criterion proposed by state There are no unsurtabulsty findings for 


to whech «= apphcabie a criterion proposed 


bw the state or lndsaan tribe located m the 
planning area and adopted by rulemaking by 


the Secretar. are unsurtable 


or indian tribes that have been approved 
bw the Secretary of the intersor No 
tribal lands are located m or near the 


revere’ area 


thes crvtersion on the Lattle Thunder 
LBA Tract 
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Appendix B. Unsuitability Criteria for the West Roundup LBA 


Tract 


UNSUITABILITY CRITERIA 


GENERAL RECOMMENDATIONS FOR 
BUFFALO RESOLRCE AREA (@®LM 
19854 200 la) PLATTE RIVER 
RESOURCE AREA (SLM 1985b). and 
TENG (USFS 1985. 2001, 2002a) 


FINDINGS FOR WEST ROUNDUP LBA 
TRACT 


Federal Land Svstems Wah certam 
exceptions that do not apply to this tract, all 
iederal lands mctuded m the followmg 
sisters are unsustabie for mming National 
Parks, National Wiidife Refuges. National 
System of Trads. National Wilderness 
Preservanon System, National Wild and 
Scemm Ewers. National Recreation Areas 
Lands acqur’ed through the Land and Water 
Conservation Fund. National Forests and 
Federal lands m mocorporated cites, towns 
and villages 


There are Federal lands located around 
Gillette, Shendan, and Wnght which 
vere determined to be unsurtable under 
thu crtenon The TENG i not a 
proclaimed Natonal Forest THNG lands 
are included mm the West Roundup LBA 
Tract 


The THNG lands eacladed m the West 
Roundup LHA Tract are not unsurtabic 
under thes criterion None of the 
federel lands determined w tr 
unsustiable under Cruicmon | are 
preeemt on the West Roundup LEA 
Tract, and therefore there are no 
unsustabie findings 


Federal lands 
that are wsthen ROMA s of casemrnts of wethin 


kuoghts (Of Wavy and Lasements 


commercial 
industrial ot other publi purposes, en tederall 


surtace leases for reseiential 


oaned surtace, are urnsurtable ‘or mawng 


Pervons of the BNSFALP rainroad, the 
Tn County 230- Kv transmrswen lnc, and 
the Wyoming State Highway 450 ROWs 
were found to be unsurtable under this 
ctTitenon withen the general review area 
USFS has determined that portvons of the 
North Rechelie Special Use Perma areca 
are unsuttable under thre criterion (USFS 
200 2b) 


The portions of the Tn County 230-Ky 
transmission line, the BNSFAUP, and 
the Wvorng Highway 450 ROWs that 
were found to be unsurtable are not on 
the West Roundup LIA Tract. The LIA 
tract may be configured to wxlude the 
North Rochelle USFS Special Use Permat 
for ancillary tacsivees. The specsal use 
permet area has been determined to be 
unsuitable for mineng and the lease will 
be stipulated to exclude minung m the 
unsurtable portions of the specsal use 
permit area (USFS 2002b) 


Roads, Cemeteres, and Publ 
Huikiongs Federal lands wrthen 100 ft of a ROW 
of a puble road of a cemetery, or within 300 ft 
pru tole church 
community or mmstrtutional building or pulsl« 


Dwellings 


ot ars hrusicding ww hoo! 


park, or withen 300 ft of an occupmed dwelling 


ire unsurtatblie ter mining 


Portions of Wyoming State Highway 450 
Interstate Highway 190 and one 
cemetery were found te be unsurtable for 
morng under thers criternon Decions 
were deterred on other highwavs/ roads 


occupied dwellings, and one s hool 


Highway 450, 1-90, and the designated 
cemetery are not located on the West 
Roundup LIA Tract No occupied 
dwreilnes, hnghwavs/roads, or sx hors 
are located on the tract Theretore 
there are no unsurtable findsngs under 
Criterion 3 for the West Roundup LIA 


Tact 


Adderness Stiseds 


Federal 


studs 


{reas lands 


demenated as wicerness arca® arf©e 


unsurtatle for moernne while under reveew tor 


ness cdesagnation 


No lands m the general review area are 


witheon a wiuderness study arca 


There are no unsuitable findings under 
Criterion 4 for the West Roundup LIA 
Tract 


Larus with ¢ kat stared or een \ jalit. Soervum 


fedieral lands cdesenated tn visual resource 
management anal srs as Ciass itstancding 
visual quality of hogh visual serisetivrts) but mot 


* 
currents on National hkegisier of yatural 


Lareimarks are unsurtaltobl 


No lands on the general review area meet 


the scenw criteria as outhned 


There are no unsuitable findings Under 
Criterion 5 for the West Roundup LISA 
Tract 


Land UL eet fer Sceentifi« Study Federal bends 


under permit tn the surface Management 


eems and tbeene used tor scrntiinw stucdes 


ving fox! of fiker preduction, natural 


resources. oF tect revlon demonstratrons and 
rxaperiments are wrswitatele tor the duratron of 


ply rum? 


; aherr minne woukl not 


eopardize t hve pur pers of the studs 


A veertation monitoring study site (NE '. 
141.8 71W ) and the Hoe Creek 
47N ke 7 JW } were tound 


preter thers criterion 


bs H 
Site “ent 


to be unsurtatole 


Neither the vegetation monriorimng site of 
the lioe Creek site are located on the 
West Roundup LIA Tract 
unsuitable findings under Criterion © 
for the West Roundup LIA Tract 


There are no 


Al) publeciy of private a 
viewi ono oofFT afr 


NRHP and an 


ond pnlees whe h we iy 
elopityh tert ry Ls Seeet > «6th 


" ’ + ; : . ’ ; ’ ’ 
Terie ’ : ; cer 5 
‘f ' py ; ; j ¢ iff iT ; tbe 


fon the bess of the consultation with 


SHIM). there were mo unsurtable findings 
under thrs criterron om the general review 
“Starutard 


area Continue wernge the 


Ar: heobogn il Cultural 


Stipulation for 


Resources” to new leases 


There are no unsurtable findings under 
; tor the West Reundup LIA 


“St are ird 


Lrieriom 
Tract The Arc heologw al 


Supulaven for Cultural Resources 


should tw applied if thes tract ss lowe d 


larnis designated as 


tural areas or Natronal Natural Landmarks 


No lands m the general frewrerw area are 
desenated as natural areas or as Natrona! 


andmarks 


There are no unsuitable ftrndrngs under 
Criterion & for the West Roundup LEA 


Tract 
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LUNSLITABILITY CRITERIA GENERAL Fi IMMENDATIONS POR FINDINGS FOR WEST ROLUNDLP LBA 
BUFFAL RESOURCE AREA (LM TRACT 
9852 Ola). PLATTE RIVER 
‘ RESOLRCE AREA (SLM 1985b). and 
Taw crc ye ww) POO 22 
—_— 

’ Crotuca! Hiabrtat for Threatened or Endar griec There sr wWOCrTALN Gesignatec crvtxal There are no unsurtablke trndings 
ram and Aruma Species Federal naval tor inweatenrs or endangered uncer Lrterion Y tor tive west 
Cesgnated crvtsca! habrat ior threatened oF plam or aremal speoes wrthen the Roundup LBA Tract 
encangrTed pliant 42nd arema!l epecees. and genetal reveeu arta 
xwniinwa TOC UTPeHted essetitial hatriai tor 
ireatenea or endangrred specees are 
unsurlabe 

if Mate Lested Spec ws recgeTa ands “vomeng dors not marmtam a state best There arr no unsurtable Gndenes 

contanung hatertat Getermimed to be crvtecal of threatemed of endcanerrec species of unger cryteTwr ‘D> ter the Beast 
or essential for plant or animal speces hsted plants or arumais Therefore. thes Roundup LA Tract 
” 24 Sate pursuant to state law as CTiterion Gors ot apps 
** featenedc cyt er cCaneered aha : 4 59: 
ronmorrrd “ tate 
maid of on Lage -ests An actwe bald Uieter sunab decsmonrs and evaluate There are currenth no bald of eoider 
' poOrirn eagie mest a ‘ppropriate tuthet baid and golden eagie nests on a case b CARI Mess  eswtabuahed butter zornr's 
Fone are unsurabie uniews the lease can be (ase bas f¢£ yr 6 rase ieesuartoe mated on the “west Koundup | HA 
nmdrtwned so tha rarrsn © not i Sta tire? mullet Zones around nests Tract There are no uUnsurtaltrie 
arsturbed dur ge breeding stasor oT uniess attet meultateo. unth LSFYS hrndwres uncer Creer 1) tor the 
poiden eagle mests wu be moved West Roundup LHA Tact 
Z Haid and . POT) bap a Roost ana eter & tat t ter THhIOTIS ANG (VA Uate There ATE CUTTeTN! mo bald ofr 2orwde rj 
Concentration Areas Hald and golden eagic baid and eg m faple roost areas on aA tage Toost areas of estableahed tbufter 
roos! and corceriratsor Teas OF teceral!l Caw ty 1a 8s pror tt C AW zones located on the Vest Mourn ip 
nas used Gurww moepratrion and «u ‘ ssuatyve rsta : et 2 es attet LEA act here are no unsurtatr 
are nsurtabl niess mening i meultation wrt! rYS hndmnes under Creterion 12 tor the 
ronducted 1 su , ua ast erTosurs’ na West Roundup LHA Tract 
ragies shall mot te adverse ist ur teed 
13 PFaleoor vesting Sites and Bufter Ones ete nsu ts decrsons on taloon No taloon nesting cites have been 
Federai mas contamnge actrve fakor re ng sites and evaluate on a case In wentihied on the West Roundup LA 
iexciuding kestre Destine sites and a = 6hhaSrS Op to wase seeuatne Tract There are no imsurta bie 
suttabie tbufte yone sha be conssdered | : s) iter zones around neste irmdines under Criermn 13 tor the 
imsuittatyer ras ng can be conducted sites alter tatwon witt SFWS West Roundup LHA Tract 
neucha "we 2s to ensure the talicons «ui 
not be adverse attec ted 
4 | al tat for \ gr ator ”™ 1 Spee e% b ects 4 beler ‘ : ‘ lew 18106 yr , gt as late suttalb \ prior te raw 
ania uh ate : g' ryt ri? haltetat tevr Dp wr , " teve mier ator , ra ae s+ ¢ : inmng 4 nmeultat ut worthy 
mig? ator bird pec ies ' Peer tecter species of hu tecera nierest and > 
rierest sha i madered nsurtalyw eva ite ona we sae DA SIS Prior t 
nweeas mor e cA tw « | tec] ‘ ; PAW 18" " ’ Petal ah butter sores 
ca 1s to enaure that murat " shure at for nestine ease after coneultation «arth 
" ’ a scl\" ‘ ther ted ‘ thw rAS 
I ¥ ’ | ’ f 
. : } A ’ , tat ’ we ‘ ' wile? 6 ‘a te 7 gr jor wns hywere Tf TO aT r sare rf we rns 
” ‘ re ; thy se. ; ‘ tf - one ‘Aaw 1a ers or ’ Art? A rT ra oT thw We r 
’ pe ‘ t age " te er rT rae ‘ ’ taty mf ther be fup mA Tract here . rye 
lia 4 ‘¢ : ' Tat ’ ¢ ’ ’ ’ , i? ’ t? s? A ’ 7 7 r Sarr PT sf th “ tect " 7 
artw ere . te ry e’ rae b ? if V4 , TA 
a? ,F ; ’ ‘ Try ae aT? hua ’ es 1 + pert ’ thw 
' . ; ‘ ’ ” ered eat a ’ 4 ~T i‘ 
ns ‘ ’ te : + : ’ ’ -_— ‘ 
. : ' te a ’ t Tat , ‘ 1? ; A 
‘ , - ‘ ‘ 
p 
’ ’ ’ ‘ : 1¢ ’ , ; VV Mav let ’ ‘ tf re TY a’ ’  * ; 
sat ' ” ’ we " % : ” ; ‘ ; ’ Hx DLA | t¢ vei leg ‘ w ’ 
’ ere ; ere it rm oeter?T ec r ‘ ‘ ‘ eTrrrore : re ‘ | ; r? f ; : 
’ ? ” ’ er she ‘ ’ ’ ‘ ; ; 7 ; “eu Fa TF? re ; : ad ; ; ’ 
, ’ + ! ‘¢ rt ” ered 7 ’ es ‘¢ ‘ ’ 
‘ thus 4 Le ha . 
pee 
\ \ ; ; ; ¢ ‘ re ; ‘ ; ‘ ’ ; ta ; ’ 
; wee a ’ ; ’ ; sate ; ; ‘ eu Tf aA ‘¢ fey ; \ ’ 
" ; ‘ pr f : , . ) al , 7 : 
ty 7 ’ . 
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UNSLITABILITY CRITERIA GENERAL RECOMMENDATIONS FOR FINDINGS POR WEST ROUNDUP LBA 
BUFFALO RESOURCE AREA @.LM TRACT 
196S5a. 200la PLATTE RIVER 
RESOURCE AREA (BLM 19856), and 
TENG (USFS 1965. 2001. 2002« 

18 Naetonal Resource Waters Federal lands There are no dGesgreted national There are no wmsertable findings 
weth national resource waters. as séertofeed resource waters wethen the TENG review under Crurmon 18 tor the West 
ty states om then water qualit) management area Roundup LBA Tract 
plans, and 1/4-mle buffer zones shall be 
unsurtta bie 

19 Alluves! Valley Floors Federal lands Consséer areat Getermuned to contam No AVPs sdenteieed as significant to 
cenuied ty the surface management AVFPs sgmicant to farmmge as farming and therefore unsustable for 
agency, 1 consultation weth the state, as unsurttable Deter decesons on other mermng have Seen sdentiied on the 
AVPs where mewng would mterrupt AVFs and anaher on a case by case | West Roundup LBA Tract There are 
dyxcomtmue or preclude farming, are bases proor to leasr msuance no unsustable findings under Critenon 
unsurtable Additonal when mining 19 for the West Roundup LBA Traci 
tedera! lands outedde an AVF would 
matenalh damage the quaht: or quantity of 
“ater m suriace or wrderground water 
systems that would supply AVFs, the land 
shal be consdered unsurtable 

20. State or indwan Trobe Creterw Federal lands There are no criterion proposed by state There ate no unsurtabulty fondings for 
to whech ws apphcable a critenon proposed or Indsan tribes that have been approved thes creternon on the West Roundup 
by the state or Indwan trebe located m the by the Secretary of the Interior No | LBA Tract 
planning area and adopted by rulemaking bs tribal lands are located m or near “he 
the Secretar, are unsurtable review arta 

—= 
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Appendix B. Unsuitability Criteria for the West Antelope LBA 
Tract 


UNSUITABILITY CRITERIA GENERAL RECOMMENDATIONS FOR FINDINGS FOR WEST ANTELOPE 
BUFFALO RESOURCE AREA (@LM LBA TRACT 

198S5e 200 la) PLATTE RIVER 
RESOURCE AREA (BLM 1985). and ° 
TBWG (USFS 1985. 2001. 2002a) 


1 federal Land Systems Weh certam There are Federal lands located around None of the federal Lands determined to 
cxcrpuons that do not apply to this tract, all Gillette, Shendan, and Wnght which be unsuitable under Cracrion ! are 
teGetal lands mrcluded m the folicumg were determined to be unsurtable under preaemt om the West Antelope LIA 
s\ stems are unsurtabie for mmmg National thus crtenon The TENG ws not a Tract, and therefore there are no 
Parks, National Wiidite Refuges. National proclaumed National Forest No THMG unsurtateie tindings 
“setem of Traits. “ational Wilderness lands are om buded wn the West Antelope 
Preservanon Svsetem. National Wild and LA Tract 


Soerme Rwers. Nateonal Recreation Areas 
Lands acquired through the Land and Water 
Conservaten Fund, Nateonal Forests and 
Federal lands m moorporated cities, towns 
and villeees 


2 Reghts Of Wa and Lasements Federal lends Portuens of the HNSPAUP railroad, the The portens of the Tri County 230 Ky 
that are avihon KOWs of casetpents or wether Tr County 230 ky transmission boc, and tranemrsson bor, the HNSPAUP, ard 
surtace frases ter ceesderiteal, commercial ¥ vormeng State Hoghway 450 ROW s were  Wvemng Nehwav RUWs that were 
nmdustrialer other puble purpesws on federal found to te unsuitable under the determinec to be unsurtable are not 


owred surtacr, are unsurtable for mirung cTrterion within the general reweew area located on the West Arieclope LIA Tract 
There are no unsurtable findings under 
Critersmon 2 tor the West Antelope LISA 


Tract 
| lerivres. Roads Cermeterers. and Pula Portsons of Wyoming State Highway 450 Highway 450. 1-90. and the ceme*ery 
Husdengs Federal ands wethen 100 f of a interstate Highway 190. and one are not located on the West Antelope 
RUWs of a publu read or a cemetery, or wrthin crmetrrys were tound to be wreewitatele LBA Tract No occupied dwellings 
100) fT of anw puble tusicfeng, a hool, church ureter thes criterion Ihe eors were other hughways/ roads. or schools are 
Community of instetutsenal trusdeng or putyle deterred on other tnghwavs/ roads located on the tract Therefore. there 
park. or withen 200 ft of an occ pied dwellong oc cupoed dwellngs, and one « heel are no unsurtable findings under 
are unsuitable for mining Criterion 3 for the West Antelope LBA 
Tract 
4 Whiiderness Study Areas Federal lands Vo lands on the general review area are There are no wosurtable findings 
dempnated as wilderness study areas are withen a wilderness study area under Critermon 4 for the West 
unsurttable for mineng v hile under rewew for Antelope LBA Tract 
possitie wilderness designation 
> Lands with Outstandme Scere Qual Vo lands in the general review area meet There are no wnreurtable findings 
Soerne federal lands designated by wewal the acer crrtetw as outhned under Creteron > for the West 
resource management analen as Class | Antelope LBA Tract 
outstanding visual quality or huh viewal 
werna:t t but not currenth on Natrenal 
Mepisier of Natura! Landmarks are 
x tate 
fy ana sed tor Scuenteri« Studs Federal lands A vegetation monrtormng studs site (NE se Verther the vegetation monitoring site 
maer permit ty the surface management i Sec 1.T4IN.871W and the hoe or the Hoe Creek erte are iocated on 
apery and berg used for ecrentife studies Creek Sete (Se 1T4/N R720 aerTe the West Antelope LEA Tract There 
nvelveng food or fiber production, natural found te he meurtabie under this are mo wunewrtable findings wroder 
resources. or technology, demonstrations and critervon Criterion 6 for the West Antelope LBA 
rxperiments are unsurtabie tor the duration of Tract 
the stud except “here monne would not 
jopardue the purpose of the stud 
EEE 
KRewruree \ ' pr te ; hw S15 Pre Su ltiuf wit? There are rs tate tervcdirg whet 
A | pw aT ' bevel : ! ‘ wer? ‘ : ' re e* _rrernwey ’ he Wes Ante hope HA 
ele ‘ ; 7 | wm of er . we’ oF ral review : hy ‘Sandard Arc he ee 
Tal & : © tnt reo oar sultatyl Ca ( nmtir we parr the Standard Shin st ert ‘ i Kee res 
Are he Ornw a stipula yt ‘or { ’ 4 Shrub tee pepvineed af tf tra? seed 
he ee re Ff neu wanes 
—_——~ 
* \ " Areas ; ‘¢ sree Ss be sig mi ase \ ret ine ov " ; eu ea Per awe sr rns tate tinedines ter 
at arf a ‘ ; ) ra imarks te se ed as ; ' weas ma ' » r the Weet Ante bore ‘4 
at rs atvle ‘a cmerks 
’ ‘ | - hire ate mec ’ largere Poecre + evit te ‘ el . ' ’ res wr 
" 14 ° “ becbera fesignated } tered ‘ gered ‘ ; he West Antelog 44 
-. af ered oF « gered ' we res with ¢ ef ' 
lad w . q ’ ; . 
’ rrye ; wt , ; ; ’ 
’ Ad ’ ’ ‘al 


“p B-13 
44, 


Appendix B 


UNSUITABILITY CRITERIA 


GENERAL RECOMMENDATIONS FOR 
BUFFALO RESOURCE AREA (8LM 
198Sa 2001a). PLATTE RIVER 
RESOURCE AREA (BLM [985b), and 
TENG (USFS 1985. 2001. 2002a) 


FINDINGS 
LBA TRACT 


FOR WEST ANTELOPE 


10. State Lasted Speoves. Federal lands comtammung | Wvomeng dors not mamta a state bet of There aie no unsustatie findings under 
hatetat determened to be cretacal or cssecrual threatened of endangrred species af Critiernon 10 tor the West Antelope LIA 
for plant or arumal sprcers ested by a state plants or arumais Therefore, this Tract 
pursuant to state law as threatened oF critenon dors not appl 
endangered shali br consdered unsurtatiec 

11. ald or Golden Eagie Nests An actewe bald or Defer surtatalt, decisions and evaluate There are golden cagie nests on the 
golden cagie nest and appropriate bufler zone bald and golden cagie nests on a case by West Antelope LBA Tract Evaluate 
are unsurtabie uniess the lease can br case bass at the ume of leasing suttainity pror to lease smssuance 
condmencd so that cagies will mot br | Establsh buffer zones around nests | during consultation wh USFWS 
drstturtbed during breeding season or uniess afte; consultation «nth USFWS 
golden cagie nests will be moved 

12 Bald and Golden Eagle Roost and Deter surtathnht, decirmons and evaluate Evaluate surtatelty proor to irae 
Comrntratien Areas Hald and golden cage bald and golden eagie roost areas on a msuene durng consultation with 
roost and concentration areas on federal Lands case ty case bess pror to lease USFWS 
ued durmmg migration and wintering are meuance Estableh buffer zones after 
unsurtable wniess mineng can be conducted on consultation wrth USFWS 
such a wav as to ensure that cagies shall not 
t adverechs disturbed 

13. Paleon Nesteng Sites and Bufier Zones Deter surtateiety deciseens on falcon No takon norstimg sites have been 
Federal lands contamunge actnwe talon nesting sites and evaluate on a case by sdentiiied on the West Antelope LIA 
jexcbudeng kestrel) clofl nesteng sites and a case basis pror to lease msuance Tract. There are no unsurtable findongs 
surtable butler zone shall tbe considered Estabhsh buffer zones around nesting under Cri\mon 13 for the West 
unsuitable unless miming can be conducted mn sites after consultation urth USFWS Antelope LIA Tract 
such 4 wav as to ensure the falcons wil not be 
adverseh affected 

14. Habetat for Migratory ford Species Pederal Defer surtatuity decisions on high Evaluate suttatulity pror to lease 
lands wheh are tugh « “rity hatetat tor prort>s habitat for migratory bturd meuance durmng consultation with 
migratory berd species o federal mmterest species of hugh federal interest and USFWS 
shall be conmsedered unsu uniess mining evaluate on a case In case basis prior to 
can be conducted in such. @av as te ensure lease rssuance Establsh buffer zones 
that migratery turd habitat well mot tw for nesting areas after consultation with 
adversely affected during the perred of rm m i sFws 
u~e 

15 Posh and Wildite Habitat for Resident Defer surtabilty decrssons on grouse leks There are no active or mactive sage 
Specs Federal lands which the surtace and evaluate on a case by case bess grouse leks on or within two miles of 
management agenc, and state jornth agree prior to lease rssuance Establish buffer the West Antelope LEA Tract There 
are fish wildirte and plant habrtat of resident zones after consultation with USFWS are no unsurtable findings under 
species of hogh mmterest to the state. and Crrterion 15 for the West Antelope LBA 
whch are essential for maniviamung these Tract 
priority wiidhite species, shall be considered 
unsurtahie unless mining can be conducted 
m such a was a8 tO ereure ro long terry 
impact on the species being proveded wi! 
omc ur 

16 Flootf#larns Federal lands m riverine The BLM and USFS have determimed whe specific stipulations and resource 
coastal, and special floodplains shall be that the identified floodplains could protection safeguards wil! be applhred if 
considered unsuitable «here rt rs determined potential be moened Therefore al necesesar\ during min.ne and 
that mrnmng could not be undertaken without lands wrthen the general review area are reclamation planning There are no 
substantial threat of loss of hte oF propert: considered surtable unsuitable findings under Critenon 16 

for the Weet Antelope LAA Tract 

} Munrwrpal Watersheds Federal lands «! There are no designated murnicipa here awe «69 j sttalble findings 
have heen committed byy the surtace waternheds mm the general review area ince? riterwon fer the Vest 
management agency to use a® Munreimpa Antelope LIA Tra 
watersheds shal! be considered unsurtab 

1a Nateenal Pesourre Waters Fedeta ands There are no Gemenated natrona There are neultabl fardings 
with natronal resource waters as shentifred resource waters arthen the THNG revrew noer { ener a te the Wee 
by states on thew water quality management rea Antelope LEA Tract 
plans art 1/4 eile thufler sonee aha be 
unsuitatble 
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UNSUITABILITY CRITERIA 


GENERAL RECOMMENDATIONS POR 
BUFFALO RESOURCE AREA (@®LM 
1985a 200 la) PLATTE RIVER 
RESOURCE AREA (BLM 1985b). and 
TBNG (USFS 1985. 2001. 2002a 


FINDINGS FOR WEST ANTELOPE 


LBA TRACT 


19. Aluveal Valiev Floors Federal lands 
dented ty the surface management 
agency. mm consultation wrth the state, as 
AVFs where mumng would mterrupt 
discontinue or preclude farming, are 
unsurtable Addmonaly, when morung 
federal lands outede an AVF would 
matenalh damage the quahbt, of quantity of 
water m surface or underground water 
systems that would supply AVFs. the land 
shall be considered unsurtable 


Consider areas determined to contam 
AVFs significant to farming a5 
unsustable Defer decosions on other 
AVFs and analver on a case by case 
basis prior to lease rasuance 


A portion of Spreng Creek located on 


the West Antelope LBA Tract « a 
potential AVF. however, there mm no 
present or thustorxcal record of 


agrxcuhtura! uses of thes potential AVF 
There are no findings 
under West 
Antelope LBA Tract 


unsurtabie 
Crnenon 19 for the 


20. State or Indian Tobe Cretersa. Federal iands 
to whech «s apphcabie a crvterion proposed 
byw the state or Indian tribe located m the 
planning area and adopted by rulemaking by 
the Secretary are unsurtable 


There are no criterion proposed ty state 
or Indian tribes that have been approved 
by the Secretary of the Interior ‘ao 
tribal lands are located m or pear the 
review area 


There are no unsurtabubt. findings for 
thes criterion on the Weet Antelone 
LBA Tract 
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COAL LEASE-BY-APPLICATION 
FLOW CHART 
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COAL LEASE-BY-APPLICATION 


BLM STATE OFFICE ' 
RECEIVES APPLICATION 
DM HOLDS PUBLIC 
Y HEARING 
Adjudicator evaluates 
applicant's qualifications | 
Confirms emergency (if applicable) 
r! Applicant submits/ 
Adjudicator reviews surface owner 
[ State Director (SD) notifies consent agreement(s) (if necessary) 
Governor and Regional Coal Team P 


poe 


f District Manager (DM) ensures that | SD consults with 
application is in conformance with Surface Management Agency, Governor, 
Land Use Pian (LUP) Attorney General, and Indian Tribes 
Minerals Staff receives application 
and prepares report on maximum 
5 economic recovery a 


oe SD MAKES 
DECISION 


& recommends sor 


of LUP and/or modification of 
application area 


‘aon TO TO REJECT 
Environmental HOLD THE 
Analysis SALE APPLICATION 
DM prepares Environmental 
Analysis of LUP amendment 
and application 
%. 
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BUREAU OF LAND MANAGEMENT 
SPECIAL COAL LEASE STIPULATIONS, 
U.S. FOREST SERVICE SPECIAL STIPULATIONS, 
AND FORM 3460-12 COAL LEASE 
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BLM wall attach the following special stipulations to each LBA tract that is leased: 


SPECIAL STIPULATIONS 


In addition to observing the general 
obligations and standards of 
performance set out in the current 
regulations, the lessee shall comply 
with and be bound by the following 
special stipulations. 


These stipulations are also imposed 
upon the lessees agents and 
employees. The failure or refusal of 
any of these persons to comply with 
these stipulations shall be deemed a 
failure of the lessee to comply with 
the terms of the lease. The lessee 
shall require his agents, contractors 
and subcontractors involved in 
activities concerning this lease to 
include these stipulations in the 
contracts between and among them. 
These stipulations may be revised or 
amended, in writing, by the mutual 
consent of the lessor and the lessee at 
any time to adjust to changed 
conditions or to correct ati oversight. 


(a) CULTURAL RESOURCES 


(1) Before undertaking any 
activities that may disturb the 
surface of the leased lands, the 
lessee shall conduct a cultural 
resource intensive field inventory 
in a manner specified by the 
Authorized Officer of the BLM or of 
the surface managing agency, if 
different, on portions of the mine 
plan area and adjacent areas, or 
exploration plan area, that may be 
adversely affected by lease-related 
activities and which were not 
previously inventoried at such a 


level of intensity. The inventory 
shall be conducted by a qualified 
professional cultural resource 
specialist [i.e., archeologist, 
historian, historical architect, as 
appropriate), approved by the 
Authorized Officer of the surface 
managing agency (BLM, if the 
surface is privately owned), and a 
report of the inventory and 
recommendations for protecting 
any cultural resources identified 
shall be submitted to the Assistant 
Director of the Western Support 
Center of the Office of Surface 
Mining, the Authorized Officer of 
the BLM, if activities § are 
associated with coal exploration 
outside an approved mining 
permit area (hereinafter called 
Authorized Officer), and = the 
Authorized Officer of the surface 
manasing agency, if different. The 
lessee shall undertake measures, 
in accordance with instructions 
from the Assistant Director, or 
Authorized Officer, to protect 
cultural resources on the leased 
lands. The lessee shall not 
commence the surface disturbing 
activities until permission to 
proceed is given by the Assistant 
Director or Authorized Officer. 


(2} The lessee shall protect all 
cultural resource properties within 
the lease area from lease-rclated 
activities until the cultural 
resource mitigation measures can 
be implemented as part of an 
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approved mining and reclamation 
or exploration pian. 


{3) The cost of conducting the 
inventory, preparing reports, and 
Carrying out mitigation measures 
shall be borne by the lessee. 


(4) If cultural resources are 
discovered during operations 
under this lease, the lessee shall 
immediately bring them to the 
attention of the Assistant Director 
or Authorized Officer, or the 
Authorized Officer of the surface 
managing agency, if the Assistant 
Director is not available. The 
lessee shall not disturb such 
resources except as may be 
subsequently authorized by the 
Assistant Director or Authorized 
Officer. 


Within two (2) working days of 
no*ification, the Assistant Director 
or Authorized Officer will evaluate 
or have evaluated any cultural 
resources discovered and will 
determine if any action may be 
required to protect or preserve 
such discoveries. The cost of data 
recovery for cultural resources 
discovered during lease operations 
shall be borne by the surface 
managing agency unless otherwise 
specified by the Autho: ized Officer 
of the BLM or of the surface 
managing agency, if different 


(5) All cultural resources shali 
remain under the jurisdiction of 
the United States until ownership 
is determined under applicable 
law 
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(b) PALEONTOLOGICAL 
RESOURCES 


If paleontological resources, cither 
large and conspicuous, and/or cf 
significant scientific value are 
discovered during construction, the 
find will be reported to the Authorized 
Officer immediately. Construction 
will be suspended within 250 feet of 
said find. An evaluation of the 
paleontological discovery will be made 
by a BLM approved professional 
paleontologist within five (5) working 
days, weather permitting, to 
determine the appropriate action(s) to 
prevent the potential loss of any 
significant palerntological value. 
Operations within 250 feet of such 
discovery will not be resumed until 
written authorization to proceed is 
issued by the Authorized Officer. The 
lessee will bear the cost of any 
required paleontological appraisals, 
surface collection of fossils, or salvage 
of any large conspicuous fossils of 
Significant scientific interest 
discovered during the operations. 


(c) MULTIPLE MINERAL 
DEVELOPMENT 


Operations i not be approved 
which, in the opinion of the 
Authorized Officer, would 
unreasonably interfere with the 
orderly development § and/or 
procuction from a valid existing 
ininere’ lease issued prior to this one 
for tac same lands 
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(d) OIL AND GAS/COAL 
RESOURCES 


The BLM realizes that coe! mining 
operations conducted on Federal coal 
leases issued within producing oil 
and gas fields may interfere with the 
economic recovery of oil and gas; just 
as Federal oil and gas leases issued in 
a Federal coal lease area may inhibit 
coal recovery. BLM retains the 
authority to alter and/or modify the 
resource recovery and protection 
plans for coal operations and/or oil 
and gas operations on those lands 
covered bv Federal mineral leases so 
as to obtain maximum resource 
recovery. 


(ec) RESOURCE RECOVERY AND 
PRO 7 


Notwithstanding the approval of a 
resource recovery and protection plan 
(R2P2) by the BLM, lessor reserves 
the right to seck damages against the 
operator/lessee in the event (i) the 
operator/lessee fails to achieve 
maxinum economic recovery (MER) 
(as defined at 43 CFR 3480.0-5/(2 1)) of 
the recoverable coal reserves or [ii) 
the operator/lessee is determined to 
have caused 4 wasting of recoverabk 
coal reserves Damages shall be 
measured on the besis of the rovalty 
that would have been payab'e cn the 
wasted or unre: overed coal 


The parties recopnive that under an 
approved R2I?, con is ma 
require a modilceton )' hh 
operator/liessee of ihe’ par. In the 
event a coal bed or portion toere of is 
not to be mined or is rendered 
unmineable by the operation, the 


operator/lessee shall submit 
appropriate justification to obtain 
approval by the Authorized Officer to 
leave such reserves unmined. Upon 
approval by the Authorized Officer, 
such coal beds or portions thereof 
shall not be subject to damages as 
described above. Further, nothing in 
this section shall prevent’ the 
operator/iessee from exercising its 
right to relinquish all or portion of the 
lease as authorized by statute and 
regulation. 


In the event the Authorized Officer 
determines that the R2P2, as 
approved, will not attain MER as the 
result of changed conditions, the 
Authorized Officer will give proper 
notice to the cperator/lessee as 
required under applicable 
regulations. The Authorized Officer 
will order a modification if necessary, 
identifying additional reserves to be 
mined in order to attain MER. Upon 
a final administrative or judicial 
ruling upholding such an ordered 
modification, any reserves left 
unmined (wasted) under that plan 
will be subject to damages as 
described in the first paragraph 
under this section 


Subject to the mght to appeal 
hereinafter set forth, payment of the 
value of the royalty on such unmined 
recoverable coal reserves” shall 
become duc and payable upon 
determination by the Authorized 
Officer that the coal reserves have 
been rendered unmineable or at such 
time that the operator/lessee has 
demonstrated an unwillingness to 
extract the coal 
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The BLM may enforce this provision 
either by issuing a written decision 
requiring payment of the Mineral 
Management Service demand for such 
royalties, or by issuing a notice of 
non-compliance. A decision or notice 
of non-compliance issued by the 
lessor that payment is due under this 
stipulation is appealable as allowed 
by law. 


(f} PUBLIC LAND SURVEY 
PROTECTION 


The lessee will protect all survey 
monuments, witness’ corners, 
reference monuments, and bearing 
trees against destruction, 
obliteration, or damage _ during 
operations on the lease areas. If any 
monuments, corners or accessories 
are destroyed, obliterated, or 
damaged by this operation, the lessee 
will hire an appropriate county 
surveyor or registered land surveyor 
to reestablish or restore’ the 
monuments, corners, or accessories 
at the same location, using surveying 
procedures in accordance with the 
"Manual of Surveying Instructions for 
the Survey of the Public Lands of the 
United States.” The survey will be 
recorded in the appropriate county 
records, with a copy sent to the 
Authorized Officer. 


“3 ff] 
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If the NARO South, Little Thunder, and/or West Roundup LBA Tracts are leased, 
BLM will attach a special stipulation (gq) as indicated below: 


The following special stipulation (g) will 
be added to the NARO South LBA 
Tract: 


(g) RAILROAD RIGHT-OF-WAY 


No mining activity of any kind may be 
conducted within the Burlington 
Northern/ Santa Fe and Union Pacific 
railroad right-of-way. The lessee shall 
recover all legally and economically 
recoverable coal from all leased lands 
not within the foregoing right-of-way. 
Lessee shall pay all royalties on any 
legally and economically recoverable 
coal which it fails to mine without the 
written permission of the Authorized 
Officer. 


The following special stipulation (gj will 
be added to the Little Thunder LBA 
Tract: 


(g) RAILROAD AND STATE 
HIGHWAY RIGHT-OF-WAY 


No mining activity of any kind may be 
conducted within the Burlington 
Northern/ Santa Fe and Union Pacific 
railroad and the Wyoming State 
Highway 450 rights-of-way. The 
lessee shall recover all legally and 
economically recoverable coal trom all 
leased lands not within the foregoing 
rights-of-way. Lessee shall pay all 
royalties on any legally and 
economically recoverable coal which it 
fails to mine without the written 
permission of the Authorized Officer. 


The foilowing special stipulation {g) will 
be added to the West Roundup LBA 
Tract: 


(g) U.S. FOREST SERVICE 
SPECIAL USE PERMIT FOR 
THE NORTH ROCHELLE MINE 


No mining activity of any kind may be 
conducted on the lands inciuded in 
the U.S. Forest Service special use 
permit for ancillary facilities for the 
North Rochelle Mine, except for those 
facilities which were included in the 
application from Triton Coal 
Company for the West Roundup LBA 
Tract. The lessee shall recover all 
legally and economically recoverable 
coal from all leased lands not within 
the foregoing special use permit. 
Lessee shall pay all royalties on any 
legally and economically recoverable 
coal which it fails to mine without the 
written permission of the Authorized 
Officer. 
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The NARO North, Little Thunder, and West Roundup LBA Tracts include National 
Forest System Lands. U.S. Forest Service will attach the following special stipulation 
to each of those tracts that is leased: 


NOTICE FOR LANDS OF THE NATIONAL FOREST SYSTEM UNDER 
JURISDICTION OF THE DEPARTMENT OF AGRICULTURE 


The permittee must comply wich all the rules and regulations of the Secretary of 
Agriculture set forth in Title 36, Chapter II, of the Code of Federal Regulations 
governing the use and management of the National Forest System when not 
inconsistent with the rights granted by the Secretary of the Interior in the permit. 
The Secretary of Agriculture’s rules and regulations must be complied with for (1) 
all use and occupancy of the National Forest System prior to approval of an 
exploration plan by the Secretary of the Interior, (2) uses of all existing 
improvements, such as forest development roads, within and outside the area 
permitted by the Secretary of the Interior, and (3) use and occupancy of the 
National Forest System not authorized by an exploration plan approved by the 
Secretary of the Interior. 


All matters related to this stipulation are to be addressed to: 
District Ranger 
2250 East Richards 
Douglas, WY 82633 
Telephone: 307-358-4690 
who is the authorized representative of the Secretary of Agriculture. 


NOTICE 


The lessee or operator shall immediately bring to the attention of the U.S. Forest 
Service any cultural or paleontological resources or any other objects of scientific 
interest discovered as a result of surface operations on National Forest System 
lands under this lease, and shall leave such discoveries intact until directed to 
proceed by the U.S. Forest Service. 
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AIR QUALITY IMPACT TECHNICAL SUPPORT DOCUMENT 
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AIR QUALITY IMPACT TECHNICAL SUPPORT DOCUMENT 


As discussed in Section 4.5.4, an air quality impact assessment was conducted 
during preparation of the Wyoming Final EIS and Draft Planning Amendment for the 
PRB Oil and Gas Development Project (BLM 2003) and the Montana Final Statewide 
Oil and Gas EiS and Proposed Amendment of the Powder River and Billings RMPs 
(BLM in press). These documents will be referred to as the Wyoming PRB Oil and 
Gas Project EIS and the Montana Statewide EIS in the following discussion. The 
air quality impact analysis was prepared to evaluate the impacts of proposed oil 
and gas development in northeastern Wyoming and Southeastern Montana on air 
quality in the region. This air quality impact assessment included projected coal 
mining operations in the Wyoming and Montana PRB, and the results are 
therefore included in the cumulative impact section of this EIS and this appendix. 
The following technical support document describes the processes used to 
conduct the air quality impact assessment, and provides summaries of relevant 
analysis data: 


Argonne National Laboratory. 

2002. Technical Support Document - Air Quality Impact Assessment for 
the Montana Final Statewide Oil and Gas EIS and Proposed 
Amendment of the Powder River and Billings Resource Management 
Plans and the Wyoming Final EIS and Planning Amendment for the 
Powder River Basin Oil and Gas Development Project. Prepared for 
the U.S. Department of the Interior, Bureau of Land Management, 
Montana and Wyoming State Offices, by the Environmental 
Assessment Division, Argonne National Laboratory. Argonne, 
Illinois. 


Copies of this technical support document are available upon request from: 


Scott Archer, Senior Air Resource Specialist 
National Science and Technology Center (ST- 133) 
Denver Federal Center, Building 50 

P.O. Box 25047 

Denver, Colorado 80225-0047 

303.236.6400 Voice 

303.236.3508 Telefax 

scott_archera@blm.gov 


Introduction 


Air pollution impacts are limited by local, state, tribal and federal air quality 
regulations, standards, and implementation plans established under the CAA and 
administered by the WDEQ/AQD and the EPA. Although not applicable to the 
Alternatives analyzed in the Wyoming PRB Oil and Gas EIS or this EIS, the 
Montana Department of Environmental Quality, Air and Waste Management 
Bureau (MDEQ-AWY) has similar jurisdiction over potential air pollutant emission 
sources in Montana, which can have a cumulative impact with WDEQ/AQD 
approved sources. 


Fugitive dust and exhaust from construction activities, along with air pollutants 
emitted during operation (i.e., well operations, booster [field] and pipeline [sales] 
compressor engines, etc.), are potential causes of air quality impacts. These 
issues are more likely to generate public concern where natural gas development 
activities occur near residential areas. The USFS, NPS and the USFWS have also 
expressed concerns regarding potential atmospheric deposition (acid rain) and 
visibility impacts within distant downwind PSD Class | and PSD Class II sensitive 
areas under their administration, located throughout Wyoming, Montana, 
southwestern North Dakota, western South Dakota, and northwestern Nebraska. 


Existing Air Quality 


The Project Area for the Wyoming PRB Oil and Gas Project EIS includes Campbell, 
Sheridan, Johnson, and northern Converse Counties. The Project Area for the 
Montana Statewide EIS includes all of Carter, Powder River, Big Horn, 
Yellowstone, Carbon, Stillwater, Sweetgrass, Wheatland, Golden Valley, 
Musselshell, and Treasure Counties, and portions of Rosebud and Custer 
Counties. The General Analysis Area for this EIS (the South PRB Coal EIS) is 
located in southern Campbell and northern Converse Counties, Wyoming, which 
lies near the southeast corner of the Project Area for the Wyoming PRB Oil and 
Gas Project EIS. 


As described in Section 3.5.3, specific air quality monitoring is not conducted 
throughout most of the Project Area for the Wyoming PRB Oil and Gas Project El 
and the Montana Statewide EIS, but air quality conditions are likely to be very 
good, as characterized by limited air pollution emission sources (few industrial 
facilities and residential emissions in the relatively small communities and 
isolated ranches) and good atmospheric dispersion conditions, resulting in 
relatively low air pollutant concentrations. As part of the Air Quality Impact 
Assessment prepared by Argonne National Laboratory (Argonne 2002), monitoring 
data measured throughout northeastern Wyoming and southeastern Montana 
were assembled and reviewed. Although monitoring is primarily conducted in 
urban or industrial areas, the data selected are considered to be the best available 
representation of background air pollutant concentrations throughout the Project 
Area. Specific values presented in Table AQ-1 were used to define background 
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conditions in the air quality impact analysis. The assumed background pollutant 
concentrations are below applicable ambient air quality standards for all 
pollutants and averaging times. These National and Wyoming standards, and PSD 
increment values, are also presented in Table AQ-1. 


Table AQ-1. Assumed Background Concentrations, Applicable Ambient Air 


Quality Standards, and PSD Increment Values (in ug/m’). 
National Wyoming 


Ambient Ambient PSD PSD 
Averaging § Background ir Quality ir Quality Class I Class II 
Pollutant Time * Concentration Standards Standards Increment Increment 
carbon monoxide l- — 3,500° 40,000 40,000 
8-hours 1,500” 10,000 10,000 
lead Quarterly n/a 1.5 15 --- “-- 
nitrogen dioxide Annual 16.5" 100 100 2.5 25 
ozone 1-hour 82° 235 235 
8-hours 130° 157 157 
PM... 24-hours 19’ 65 65 -+- 
Annual 7.6 15 i5 --- “+. 
PM .. 24-hours 42’ 150 i150 8 30 
Annual 17' 50 50 4 17 
sulfur dioxide 3-hours 8° 1,300 1,300 25 512 
24-hours 8 365 260 5 9) 
Annual sy 80 60 2 20 


Source: Argonne (2002) 

Notes: 

ug/m’ - micrograms per cubic meter 

* Annual standards are not to be exceeded; short-term standards are not to be exceeded more than once 
per year. 

* Amoco Ryckman Creek collected for an 8 month period during 1978-1979, summarized in the Riley 
Ridge EIS (BLM 1983) 

* Data collected in Gillette, Wyoming (1996 - 1997 

* Data collected in Pinedale, Wyoming (1992 - 1994) 

* Data collected at Devil's Tower (1983) 

' Data collected in Gillette, Wyoming (1999) 


n/a - data not available 
Regulatory Framework 


The NAAQS and WAAQS set the absolute upper limits for specific air pollutant 
concentrations at all locations where the public has access. The analysis of the 
proposed Alternatives must demonstrate continued compliance with all applicable 
local, state, tribal, and federal air quality standards. Existing air quality 
throughout most of the Project Area for the Wyoming PRB Oil and Gas Project EIS 
and Montana Statewide EIS is in attainment with all ambient air quality 
standards, as demonstrated by the relatively low concentration levels presented 
in Table AQ-1. However, four areas have been designated as federal 
nonattainment areas where the applicable standards have been violated in the 
past: Sheridan, Wyoming (PM,, - moderate); and Billings (CO), Lame Deer (PM,,, - 
moderate) and Laurel (SO, - primary), Montana. EPA Region 8 staff are concerned 
that PM,, monitoring data collected near and south of Gillette, Wyoming, have also 
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exceeded both the NAAQS and the available PSD Class II increment. Specific 
monitoring data are presented in Tables AQ-2 and AQ-3. 


Table AQ-2. Annual Average PM,, Monitoring Data Collected Near and 
South of Gillette, Wyoming (in pg/m’). 


Station 
Location Number 1996 1997 1998 1999 2000 2001 2002°* 
Rochelle RO-1 869 n/a n/a [15.3] 24.2 20.2 226 {25} ° 
North Rochelie E 874 n/a n/a n/a [40} * 51)” (50) {35} ° 
Black Thunder BTM 26-2 877 210 177 23.2 33.4 309 25.6 130) * 
Antelope Site 4 881 nja 145 13.4 16.2 167 198 {12} 
Triton Coal / Buckskin Mine 884 115 126 12.1 i120 17.6* 18.3 [16] ° 
Cordero Hv-2 885 143 is.3 15.1 145 20° 243° {30)" 
Cordero Hv-3 889 119 109 104 97 17.1 198 {14° 
Coal Creek Com 26 890 90 79 86 85 83 {2.0} n/a 
Thunder Basin Coal / BTM 891 i3 8 120 144 tf 245 37 * (57) ° 
Belle Avr Ba-4, 5n, 5s 892 15.5 146 142 15.0 20.1 25 * {20} * 
Jacob Ranch Sue 4 894 28 3 243° 25.1° 35.4° 35.9" 3» 6° nja 
Dry Fork Coal Co 896 138 13.0 105 93 108 13.2 113)" 
Triton Coal / Gillette 899 215 227 15.3 17.2 19.0° 210 {18)” 
AMAX Eagle Butte Eb-5 900 i25 106 116 11.7 15.0 | hy {15} 
Jacob Ranch Site 5 905 15.0 146 151 205 213 31.7 n/a 
North Rochelle | 907 n/a 206 184 386 468 50.8 52) * 
Black Thunder BTM 36-1 915 n/a n/a n/a n/a {18} ° 26" 116)" 
Cillette, Wyoming 1002 16.1 16.7 17 6° 19.1° 20.7° 199° {17} ° 


Source EPA (2002a) 
Notes 
Incomplete data year, values reported through July 1, 2002 
Suppiemental data provided by (Payton 2002) 
ye/m - moecrograms per cubic meter 
n/a - dat not available 
\data} - data m brackets are not rehable due to the small number of samples collected 
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Air quality regulations require certain proposed new, or modified existing, air 
pollutant emission sources (including CBM compression facilities) undergo a 
permitting review before their construction can begin. Therefore, the applicable 
air quality regulatory agencies have the primary authority and responsibility to 
review permit applications and to require emission permits, fees and control 
devices, prior to construction and/or operation. In addition, the U.S. Congress 
(through the CAA Section 116) authorized local, state, and tribal air quality 
regulatory agencies to establish air pollution control requirements more (but not 
less) stringent than federal requirements. Also, under both FLPMA and the CAA, 
BLM can not authorize any activity which would not conform to all applicable 
local, state, tribal and federal air quality laws, regulations, standards, and 
implementation plans. 


Given the current attainment status for most of the Project Area for the Wyoming 
PRB Oil and Gas Project EIS and Montana Statewide EIS, future development 
projects which have the potential to emit more than 250 tons per year of any 
criteria pollutant (or certain listed sources that have the potential to emit more 
than 100 tons per year) would be required to undergo a site-specific regulatory 
PSD Increment Consumption analysis under the federal New Source Review 
permitting regulations. Development projects subject to the PSD regulations may 
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also be required by the applicable air quality regulatory agencies to incorporate 
additional emission control measures (including a BACT analysis and 
determination) to ensure protection of air quality resources, and demonstrate that 
the combined impacts of all PSD sources will not exceed the allowable incremental 
air quality impacts for NO,, PM,,, and SO,. 


Table AQ-3. Second Maximum 24-hour Average PM,, Monitoring Data 
Collected Near and South of Gillette, Wyoming (in yg/m’). 


Station 

Location Number 1996 1997 1998 1999 2000 2001 2002* 
Rochelle RO-1 R69 n/a n/a {23} 62 46 63 155)” 
North Rochelle E 874 n/a nja 122 143. «186" = {124)”" 
Black Thunder BTM 26-2 877 66 44 55 125 123 101 162) * 
Antelope Site 4 B81 n/a 32 32 35 50 54 (25) ” 
Triton Coal / Buckskin Mine 884 31 34 36 6 53° 73° {43° 
Cordero Hv-2 885 32 36 42 3% 73° 65° 155)” 
Cordero Hv-3 89 30 22 25 26 46 47 |40)” 
Coal Creek Com 26 890 20 16 23 25 31 n/a n/a 
Thunder Basin Coal / BTM 891 34 2h 39 43" 80 97° [155] 
Belle Avr Ba-4, 5n, 5s 892 39 34 53 56 48 70” 135)” 
Jacob Ranch Site 4 894 101 62° 54° 103° 88° 119” n/a 
Dry Fork Coal Co 896 34 39 35 22 32 ‘42 (34) ” 
Triton Coal / Gillette 899 85 65 37 45 54* B80" = [73)° 
AMAX Eagle Butte Eb-5 900 30 37 37 51 48 61 136) * 
Jacob Ranch Site 5 905 44” 39 43 47 50 97 n/a 
North Rochelle | 907 n/a 39 49 100 125 268” {211)" 
Black Thunder BTM 36-1 915 n/a n/a n/a n/a (24) 76” 31)" 
Gillette, Wyoming 1002 46° 29 36* 42° 60° 43” {35)" 
Source: EPA (2002a) 
Notes 


Incomplete data vear, values reported through July 1, 2002 

Supplemental data provided by (Payton 2002} 

g/m” - micrograms per cubic meter 

n/a - data not available 

i\data| - data in brackets are not reliable due to the small number of samples collected 

data* - starred data are combined from two or more samplers operating at the same location during the 


a ea 


» 


A regulatory PSD Increment Consumption analysis may be conducted as part of 
a New Source Review, or independently. The determination of PSD increment 
consumption 1s a legal responsibility of the applicable air quality regulatory 
agencies, with EPA oversight. In addition, an analysis of cumulative impacts due 
to all existing sources and the permit applicant’s sources is also required during 
New Source Review to demonstrate that applicable ambient air quality standards 
will be met during the operational lifetime of the permit applicant’s operations. 


Coal mining in the General Analysis Area considered in this EIS (the South PRB 
Coal EIS) is not currently affected by the PSD regulations for two reasons: surface 
coal mines are not on the EPA list of 28 major emitting facilities for PSD 
regulation, and point-source emissions from individual mines do not exceed the 
PSD emissions threshold of 250 tons per year. 
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Sources subject to the PSD permit review procedure are also required to 
demonstrate potential impacts to AQRVs. These inciude visibility impacts, 
degradation of mountain lakes from atmospheric deposition (acid rain), and effects 
on sensitive flora and fauna in the Class I areas. The CAA also provides specific 
visibility protection procedures for the mandatory federal Class I areas designated 
by the U.S. Congress on August 7, 1977, which included wilderness areas greater 
than 5,000 acres in size, as well as national parks and nationa! memorial parks 
greater than 6,000 acres in size as of that date. The Fort Peck and Northern 
Cheyenne tribes have also designated their lands as PSD Class I, although the 
national visibility regulations do not apply in these areas. The allowable 
incremental impacts for NO,, PM,,, and SO, within these PSD Class I areas are 
very limited. The remainder of the Project Area for the Wyoming PRB Oil and Gas 
Project EIS and Montana Statewide EIS is designated PSD Class II with less 
stringent requirements. 


Agency Roles And Authorities 


EPA 

The EPA administers the Federal CAA, (42 U.S.C. 7401 et seq.) to maintain the 
NAAQS that protect human health and to preserve the rural air quality in the 
region by assuring the PSD Class I and Class II increments for SO,, NO,, and 
PM,,, are not exceeded. EPA has delegated this CAA authority to the States of 
Montana and Wyoming. 


Until the Tribes have an EPA-approved Tribal program, EPA will administer air 
quality requirements within Indian country. EPA is responsible for assuring that 
NAAQS are attained and that the Tribally-designated Northern Cheyenne Class I 
sensitive airshed is protected, as well as the Class II increment limits that apply 
on the Crow Reservation. EPA will implement an air permitting program for major 
sources within Indian country, including BACT analysis, where appropriate. At 
this time, there is no federal minor source permitting program. Therefore, EPA 
cannot regulate minor sources in Indian country directly unless EPA, based on 
the results of a PSD increment consumption model, decides to implement a 
Federal Implementation Plan (FIP). Based on future regulatory modeling in 
cooperation with MDEQ, EPA and BIA may require either Tribe to apply BACM to 
unimproved roads in Indian country or other control measures sufficient to avoid 
exceeding the Class I and Class II increment limits for PM,,. 


Wyoming DEQ 


Wyoming regulates pollutants emitted into the air through the Wyoming 
Environmental Quality Act (W.S. 35-11-1091 et. seq.). Wyoming is also authorized 
by an approved State Implementation Plan (SIP) to administer all requirements of 
the PSD permit program under the CAA. Additionally, the approved Wyoming SIP 
contains a number of programs which provide for the implementation, 
maintenance, and enforcement of the NAAQS, including a New Source Review 
program for minor source permitting which requires, among other things, 
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application of BACT for all new or modified sources regardless of size or source 
category. Included as well are authorities for the control of particulate emissions, 
including fugitive particulate emissions from haul roads, access roads, or general 
facility boundaries. Wyoming is also delegated responsibility to operate an 
approved ambient air quality monitoring network for the purpose of demonstrating 
compliance with the National and WAAQS. 


Bureau of Land Management 


NEPA requires that federal agencies consider mitigation of direct and cumulative 
impacts during their preparation of an EIS (BLM Land Use Planning Manual 
1601). Under the CAA, federal agencies are to comply with State Implementation 
Plans regarding the control and abatement of air pollution. Prior to approval of 
RMPs or Amendments to RMPs, the State Director is to submit any known 
inconsistencies with SIPs to the Governor of that state. If the Governor of the 
State recommends changes in the proposed RMP or Amendment to meet SIP 
requirements, the State Director shall provide the public an opportunity to 
comment on those recommendations. (BLM Land Use Planning Manual at Section 
1610.3-2.) 


Forest Service 


Three of the LBAs being considered for leasing in this EIS (NARO North, Little 
Thunder, and West Roundup) include lands that are part of the TBNG, which is 
administered by the USFS. As part of the leasing process, USFS must consent to 
leasing the TBNG lands included in each tract before a lease sale can be held. 


The USFS also administers nine wilderness areas (WAs) that could be affected by 
direct effects associated with the proposed development considered in the 
Wyoming PRB Oil and Gas Project EIS and Montana Statewide EIS: Bridger WA; 
Fitzpatrick WA; North Absaroka, Absaroka-Beartooth, and Washakie WAs, next 
to Yellowstone NP; Teton WA; U.L. Bend WA; Cloud Peak WA; and Popo Agie WA 
with mandatory Class I designation. As federal land mangers, the USFS could act 
in a consultative role to stipulate that the BLM modeling results, or any future 
EPA or State-administered PSD refined modeling results (if justified), triggers 
adverse impairment status. Should the USFS determine impairment of WAs, then 
BLM, the State, and/or EPA may need to mitigate this predicted adverse air 
quality effect. 


National Park Service 


Three areas administered by the NPS, Yellowstone National Park, Devils Tower 
National Monument, and Bighorn Canyon National Recreation Area, could be 
affected by direct effects associated with the proposed development considered in 
the Wyoming PRB Oil and Gas Project EIS and Montana Statewide EIS. As federal 
land managers, the Park Service could act in a consultative role to stipulate that 
the BLM modeling results, or any future EPA or State-administered PSD refined 
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modeling results (if justified), triggers adverse impairment status. Should the 
Park Service determine impairment of NPS-administered Class I areas, then BLM, 


the State, and/or EPA may need to mitigate this predicted adverse air quality 
effect. 


Air Quality Impact Assessment 


Section 4.1.4 of this EIS discusses the air quality impact modeling results for each 
of the applicant mines considered in this EIS. Section 4.5.4 of this EIS discusses 
the cumulative air quality impact assessment that was conducted for the 
Wyoming PRB Oil and Gas Project EIS and the Montana Statewide EIS. An 
extensive air quality impact assessment technical support document was also 
prepared by Argonne National Laboratory (Argonne 2002) and is available for 
review. Argonne analyzed potential impacts from: individual proposed Alternatives 
1, 2A, 2B, and 3 of the Wyoming PRB Oil and Gas EIS; “Other” (non-Alternative) 
emission sources, including surface coal mining in the Wyoming and Montana 
PRB; and all sources cumulatively by Alternative. Alternatives 1, 2A, and 2B of 
the Wyoming PRB Oil and Gas Project EIS have similar emission inventories, 
except half of the booster (field) compressors would be electrified under Alternative 
2A, and all of the booster (field) compressors would be electrified under Alternative 
2B. 


The air quality impact assessment conducted for the Wyoniing PRB Oil and Gas 
Project EIS and Montana Statewide EIS was based on the best available 
engineering data and assumptions, meteorology data, and dispersion modeling 
procedures, as well as professional and scientific judgment. However, where 
specific data or procedures were not available, reasonable assumptions were 
incorporated. For example, the air quality impact assessment assumed that the 
maximum CBM, conventional oil, coal and other development would occur 


simultaneously, whereas actual development would occur under different time 
schedules. 


Potential air pollutant emissions from the emission sources under the proposed 
Alternative for the Wyoming PRB Oil arid Gas Project EIS were combined with 
other (non-Alternative) sources to determine the total potential cumulative air 
quality impacts. These other (non-Alternative) sources included development 
associated with emission sources permitted: 1) by the WDEQ/AQD; 2) by the 
MDEQ-AWM; and 3) within the states of North Dakota, South Dakota, and 
Nebraska; plus 4) the Montana Statewide EIS Alternative sources (BLM in press). 


Potential direct, indirect, and cumulative air quality impacts from the Proposed 
Action and Alternatives for the Wyoming PRB Oil and Gas Project EIS, and other 
(non-Alternative) sources, including surface coal mining in the Wyoming and 
Montana PRB, were analyzed and reported solely under the requirements of NEPA, 
in order to assess and disclose reasonably foreseeable impacts to both the public 
and the BLM decision maker. Due to the preliminary nature of this NEPA 
analysis, it should be considered an estimate of predicted impacts. Actual 
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impacts at the time of development (subject to air pollutant emission source 
permitting) are likely to be different. 


Given the lack of representative wind measurements throughout the CBM 
emphasis area, the EPA CALPUFF dispersion mode' was used with regional wind 
speed and directicn vaiues derived from the 199€ MM5 (mesoscale model) and 
CALMET meteorological models (Argonne 2002). Meteorologica! information was 
assembled to characterize atmospheric transport and dispersion from several 
1996 data sources, including: 36 km gridded MM5 (mesoscale model) values with 
continuous four-dimensional data assimilation; and hourly surface observations 
(wind speed, wind direction, temperature, cloud cover, ceiling height, surface 
pressure, relative humidity, and precipitation.) 


Potential air quality impacts were predicted using the EPA CALPUFF dispersion 
model. The meteorology data and air pollutant emission values were combined to 
predict maximum potential direct, indirect, and cumulative near-field air quality 
impacts in the vicinity of assumed CBM well and CBM pipeline compressor engine 
emission sources for comparison with applicable air quality standards and PSD 
Class II increments. Maximum potential near-field particulate matter emissions 
from traffic on unpaved roads and during well pad construction were used to 
predict the maximum annual and 24-hour averaze PM, ., PM,,., and SO, impacts. 
Maximum air pollutant emissions from each CBM well would be temporary {i.c., 
occurring during a 12-day construction period) and would occur in isolation, 
without significantly interacting with adjacent well locations. Particulate matter 
emissions from well pad and resource road construction would be minimized by 
application of water and/or chemical dust suppressants. The control efficiency 
of these dust suppressants was computed at 50 percent during construction. 
During well completion testing, natural gas could be burned (flared) up to 24 
hours. 


Air pollutant dispersion modeling was also performed to quantify CO, NO,, PM, ,, 
PM,,, and HAP impacts during operation. Operation emissions would primarily 
occur due to increased CBM pipeline compression requirements, including booster 
(field) and pipeline (sales) compressor stations. Since produced natural gas is 
nearly pure methane, with little or no liquid hydrocarbons or sulfur compounds, 
direct VOC emissions or objectionable odors are not likely to occur. HAP impacis 
were predicted based on an assumed 9,900 horsepower, six-unit, reciprocating 
compressor engine station operating at full load with emissions generated by a 
single stack. 


The significance criteria for potential air quality impacts include local, state, tribal, 
and federally enforced legal requirements to ensure air pollutant concentrations 
will remain within specific allowable levels. These requirements and legal limits 
were presented in Table AQ-1. Where legal limits have not been established, BLM 
uses the best available scientific information to identify thresholds of significant 
adverse impacts. Thresholds have been identified for HAP exposure, potential 
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ANC changes to sensitive lake water chemistry, and a 1.0 dv “just noticeable 
change” in potential visibility impacts. 


Since neither the WDEQ/AQD nor EPA have established HAP standards, predicted 
eight-hour HAP concentrations were compared to a range of eight-hour state 
maximum Acceptable Ambient Concentration Levels (EPA 1997a). Pollutants 
which were predicted to exceed these state threshold levels were also analyzed to 
determine the possible incremental cancer-risk for a most likely exposure (MLE) 
to residents, and to a maximally exposed individual (MEI), such as compressor 
station workers. These cancer risks were calculated based on the maximum 
predicted annual concentrations, EPA’s unit risk factors for carcinogenic 
compounds (EPA, 1997b), and an adjustment for time spent at home or on the 
job. 


The EPA CALPUFF dispersion model was also used to determine maximun 

field ambient air quality impacts at downwind mandatory federal PSD Class | 
areas, and other sensitive receptors, to: 1) determine if the PSD Class I increments 
might be exceeded; 2) calculate potential total sulfur and nitrogen deposition, and 
their related impacts to in sensitive lakes; and 3) predict potential visibility 
impacts (regional haze) within distant sensitive receptors. 


Several lakes within five USFS designated wilderness areas were identified as 
being sensitive to atmospheric deposition and for which the most recent and 
complete data have been collected. The USFS (Fox et al. 1989) has identified the 
following total deposition (wet plus dry) thresholds below which no adverse 
impacts are likely: five kg/ha-yr for sulfiir, and three kg/ha-yr for nitrogen. The 
USFS (2000) has also developed a screening method which identifies the following 
Limit of Acceptable Change regarding potential changes in lake chemistry: no 
more than a ten percent change in ANC for those water bodies where the existing 
ANC is at or above 25 peq/L and no more than a 1.0 weq/L change for those 
extremely sensitive water bodies where the existing ANC is below 25 yeq/L. No 
sensitive lakes were identified by either the NPS or USFWS. 


Since the potential air pollutant emission sources constitute many small sources 
spread out over a very large area. discrete visible plumes are not likely to impact 
the distant sensitive areas, but the potential for cumulative visibility impacts 
(increased regional haze) is a concern. Regional haze degradation is caused by 
fine particles and gases scattering and absorbing light. Potential changes to 
regional haze are calculated in terms of a perceptible “just noticeable change” (1.0 
dv) in visibility when compared to background conditions. A 1.0 dv change is 
considered potentially significant in mandatory federal PSD Class | areas as 
described in the EPA Regional Haze Regulations (40 CFR 51.300 et seq.), and as 
originally presented in Pitchford and Malm (1994). A 1.0 dv change is defined as 
about a ten percent change in the extinction coefficient (corresponding to a two 
to five percent change in contrast, for a black target against a clear sky, at the 
most optically sensitive distance from an observer), which is a small but 
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noticeable change in haziness under most circumstances when viewing scenes in 
mandatory federal Class I areas. 


It should be noted that a 1.0 dv change is not a “just noticeable change” in all 
cases for all scenes. Visibility changes less than !.0 dv are likely to be perceptible 
in some cases, especially where the scene being viewed is highly sensitive to small 
amounts of pollution, such as due to preferential forward light scattering. Under 
other view-specific conditions, such as where the sight path to a scenic feature is 
less than the maximum visual range, a change greater than 1.0 dv might be 
required to be a “just noticeable change”. However, this NEPA analysis is not 
designed to predict specific visibility impacts for specific views in specific 
mandatory federal Class I areas based on specific project designs, but to 
characterize reasonably foreseeable visibility conditions that are representative of 
a fairly broad geographic region, based on emission source assumptions. This 
approach is consistent with both the nature of regional haze and the requirements 
of NEPA. At the time of a pre-construction air quality PSD permit review, the 
applicable air quality regulatory agency may require a much more detailed 
visibility impact analysis. Factors such as the magnitude of change, frequency, 
time of the year, and the meteorological conditions during times when predicted 
visibility impacts are above the 1.0 dv threshold (as well as inherent conservatism 
in the modeling analyses) should all be considered when assessing the 
significance of predicted impacts. 


The USFS, NPS, and USFWS have published their “Final FLAG Phase | Report” 
(Federal Register, Vol. 66 No. 2, dated January 3, 2001), providing “a consistent 
and predictable process for assessing the impacts of new and existing sources on 
AQRVs’ including visibility. For example, the FLAG report states “A cumulative 
effects analysis of new growth (defined as all PSD increment-consuming sources) 
on visibility impairment should be performed”, and further, “If the visibility 
impairment from the proposed action, in combination with cumulative new source 
growth, is less than a change in extinction of 10 percent (1.0 dv) for all time 
periods, the FLMs will not likely object to the proposed action”. 


The FLAG report also recommends a two-step analysis process to evaluate 
potential visibility impacts from either a single proposed air pollutant emission 
source (the seasonal FLAG screening method) or potential cumulative visibility 
impacts from a group of air pollutant emission sources (the daily FLAG refined 
method). As described in Argonne (2002), this NEPA analysis first used the 
seasonal FLAG “natural background” screening method (based on both the FLAG 
and WDEQ/AQD reference levels) to exclude those sensitive areas where visibility 
impacts were not likely to occur. Since no areas were excluded using the seasonal 
FLAG screening method, this NEPA analysis then applied the daily FLAG refined 
method (based on hourly background optical extinction and relative humidity 
values measured in both the Badlands and Bridger wilderness areas between 
1989 and 1999) to determine the average number of days a 1.0 dv “just noticeable 
change” would be reached annually in each sensitive area. Although the use of 
observed hourly optical extinction and relative humidity values is appropriate in 
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this NEPA analysis (where the potential visibility impacts are predicted to occur 
based on the reasonably foreseeable background conditions), EPA’s Regional Haze 
Regulations are based on optical conditions reconstructed from PM,. and PM,,, 
data coilected every third day under the IMPROVE program. 


Estimation of Emission Factors: AP-42 


Air quality impacts for various air pollutants are determined by the use of air 
dispersion models using specific source emission rates. For natural gas 
compressors, the emissions of nitrogen oxides are determined by the assumed 
permitted emission rate allowed by the state. For fugitive dust impacts, emission 
rates are obtained from EPA’s AP-42 document that is titled “Compilation of Air 
Pollutant Emission Factors”. An AP-42 emission factor is a representative value 
that attempts to relate the quantity of a pollutant released to the atmosphere with 
an activity associated with the release of that pollutant. Emission factors may be 
appropriate to use in a number of situations such as making source-specific 
emission estimates for areawide inventories. These inventories have many 
purposes including ambient dispersion modeling and analysis, control strategy 
development, and in screening sources for compliance investigations. In most 
cases, these factors are simply averages of all available data of acceptable quality, 
and are generally assumed to be representative of long-term averages for all 
sources in a specific category. 


Modeling Assumptions 


When reviewing the predicted near- and far-field air quality impacts, it is 
important to understand that assumptions were made regarding development, 
emissions, meteorology, atmospheric transport and chemistry, and atmospheric 
deposition. For example, there is uncertainty regarding ultimate development of 
CBM in the Wyoming and Montana PRB (i.e., number of wells, equipment to be 
used, specific locations of wells, etc.). 


The following assumptions were used in the analysis: 


¢ Total predicted short-term air pollutant impact concentrations were 
assumed to be the sum of the assumed background concentration, plus the 
predicted maximum cumulative modeled concentrations, which may occur 
under different meteorological conditions. 


¢ Assumed background air pollution concentrations were assumed to occur 
throughout the 20-year LOP at all locations in the region, even though 
monitoring is primarily conducted in urban or industrial areas, rather than 
rural areas. The uniform background PM,, levels for each state are 
assumed to be representative of the background conditions for the entire 
modeled area of the PRB, based on monitoring data gathered throughout 
northeastern Wyoming and southeastern Montana. 
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The maximum predicted air quality impacts occur only in the vicinity of the 
anticipated emission sources. Actual impacts would likely be less at 
distances beyond the predicted points of maximum impact. 


All emission sources were assumed to operate at their reasonably 
foreseeable maximum emission rates simultaneously throughout the LOP. 
Given the number of sources included in this analysis, the co-probability 
of such a scenario actually occurring over an entire year (or even 24-hours) 
is small. 


In developing the emissions inventory and model, there is uncertainty 
regarding ultimate oil and gas development (i.e., mumber of wells, 
equipment to be used, specific locations, etc.) Most (90 percent) proposed 
CBM wells and 30 percent of conventional wells were assumed to be fully 
operational and remain operating (no shut ins) throughout the LOP. 


The total proposed booster (field) and pipeline (sales) compression engines 
were assumed to operate at their rated capacities continuously throughout 
the LOP (no phased increases or reductions). In reality, compression 
equipment would be added or removed incrementally as required by the well 
field operation, compressor engines would operate below full horsepower 
ratings, and it is unlikely all compressor stations would operate at 
maximum levels simultaneously. 


The HAP analyses assumed a 9,900 horsepower, six-unit, reciprocating 
compressor engine station would operate at full load and at maximum 
emission levels continuously throughout the LOP. 


The emissions inventory and model use peak years of construction and 
peak years of operations, which would not occur throughout the entire 
development region at the same time. However, it is possible that 
conditions close to this could occur in some isolated areas. 


The emissions inventory and model assumed a NO, emission rate for 
compressor engines of 1.5 g/hp-hr in Montana and 1.0 g/hp-hr in 
Wyoming. Since BACT is decided on a case-by-case basis, actual emission 
rates could be decided to be less or more than this level by the Departments 
of Environmental Quality in Wyoming or Montana, and on Indian lands by 
EPA, for field and sales compressor engines. Actual NO, emission rates may 
range from 0.7 to 2.0 g/hp-hr. 


There are no applicable local, state, tribal or federal acid deposition 
standards. In the absence of applicable standards, the acid deposition 
analysis assumed that a “limit of acceptable change” is: a 10 percent 
change in acid neutralizing capacity (ANC) for lakes with a background ANC 
greater than 25 weq/L; or a 1.0 weq/L change in ANC for lakes with a 
background ANC less than 25 yeq/L, and would be a reasonably foreseeable 
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significant adverse impact. Further, the atmospheric deposition impact 
analysis assumed no other ecosystem components would affect lake 
chemistry for a full year (assuming no chemical buffering due to interaction 
with vegetation or soil materials). 


The visibility impact analysis assumed that a 1.0 dv “just noticeable 
change” would be a reasonably foreseeable significant adverse impact, 
although there are no applicable local, state, tribal, or federal regulatory 
visibility standards. However, some FLMs are using 0.5 dv as a screening 
threshold for significance. 


Mitigation measures are included in the emissions inventory and model that 
may not be achievable in all circumstances. However, actual mitigation 
decided by the developers and local and state authorities may be greater or 
less than those assumed in the analysis. For example, maintaining a 
construction road speed limit of 15 mph may be reasonable in a 
construction zone but difficult to enforce elsewhere. Full (100 percent) 
mitigation of fugitive dust from disturbed lands may not be achievable. 
Further, 50 percent reduction in fugitive emissions is assumed based on 
construction road wetting on the unimproved access road to the pad and at 
the pad, but this level of effectiveness is characterized as the maximum 
possible. Wetting was assumed for maintenance traffic, which is not likely 
to occur, but this is considered to be a small effect because of limited traffic. 


Induced or secondary growth related to increases in vehicle miles traveled 
(VMT) (believed to be on the order of 10 percent overall) is not included in 
the emissions inventory and model. Not ail fugitive dust emissions 
(including county and other collector roads) have been included in the 
emissions inventory and model. 


Fugitive dust emissions from roads are treated as area sources rather than 
line sources in the model, which may thereby reduce or increase the 
predicted ambient concentrations at maximum concentration receptor 
points near the source, depending on the inputs to the model (meteorology, 
terrain, etc.) By not placing modeled receptors close to emission sources 
(e.g., wells and roads), the model may not capture higher ambient 
concentrations near these sources. A more refined, regulatory model may 
yield higher concentrations at locations near fugitive dust sources. 


For comparisons to the PSD Class | and II increments, the emissions 
inventory and model included only CBM and RFFD sources. Other existing 
increment consuming sources such as Campbell County coal mines were 
not included in this comparison, as the air quality analysis does not 
represent a regulatory PSD increment consumption analysis. A regulatory 
PSD increment consumption analysis needs to identify and consider all PSD 
increment consuming sources to determine the level of PSD Class II 
increment consumption. Monitoring data in Wyoming has indicated an 
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upward trend in PM concentrations in Campbell County since 1999, which 
coincides with CBM development but is also exacerbated by prolonged 
drought in the region. 


It is important to note that before actual development could occur, the applicable 
air quality regulatory agencies (including the state, tribe or EPA) would review 
specific air pollutant emissions preconstruction permit applications that examine 
potential project-specific air quality impacts. As part of these permit reviews 
(depending on source size), the air quality regulatory agencies could require 
additional air quality impact analyses or mitigation measures. Thus, before 
development occurs, additional site-specific air quality analyses would be 
performed to ensure protection of air quality. 


Modeling Results 


The following Tables (AQ-4 through AQ-17) present the detailed atmospheric 
dispersion modeling results for the alternatives considered in the Wyoming PRB 
Oil and Gas Project EIS. These results are summarized in Section 4.5.4. As 
discussed in Section 4.5.4, the cumulative impacts predicted by the PRB air 
quality impact assessment would be the same under the Proposed Action and all 
of the Alternatives for leasing or not leasing federal coal considered in this EIS. 
This is because the air quality impact analysis used market demand predictions 
in order to estimate levels of coal production in the PRB for modeling purposes. 
There is enough coal leased to the existing mines in the PRB to supply this market 
demand during the time of maximum CBM development activity in the PRB, which 
is the time when the maximum overlapping impacts to air quality would occur. 
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Table AQ-4. Predicted Hazardous Air Pollutant Impacts and Significance 


Thresholds (in yg/m’). 
Direct 
Averaging Modeled Range of State 

Pollutant Time Impact Acceptable Ambient Concentration Levels 
formaldehyde 8-hours 11.9 4.5 (FLO7) - 71 (NVO1) 
n-hexane 8-hours 0.6 1,800 (FLO7) - 36,000 (CTO1) 
benzene 8-hours 0.7 30 (FLO4) - 714 (NVOl1) 
toluene 8-hours 4.6 1.870 (INO3) - 8,930 (NVOl1) 
ethyl benzene 8-hours < 0.1 4,340 (NDO1) - 43,500 (VTO1) 
xylene 8-hours 0.2 2,170 {INO1) - 10,400 (NVO1) 
Source: Argonne (2002) 


Agencies: 

CTO1 - Connecticut Department of Environmental Protection; Air Compliance Unit 
FLO4 - Broward County Department of Natural Resource Protection (Florida) 
FLO7_ - Pinellas County Air Pollution Control Board (Florida) 

INOi - Indiana Department of Environmental Management 

INO3_ - Indianapolis Air Pollution Control Division (Indiana) 

NDO1 - North Dakota Dept. of Health; Division of Environmental Engineering 
NVO1l - Nevada Division of Environmental Protection; Air Quality Control 


VTO1 - Vermont Dept of Environmental Conservation; Air Pollution Control Division 


WS 


Table AQ-5. Wyoming PRB Oil and Gas Project EIS Alternative | - Predicted Criteria Pollutant Impacts and 


Applicable Significance Thresholds (in yg/m’). 


_ Pollutant Avg Time . Location Imcrement Alt1 Other Cum Background Total National 

carbon monoxide 1-hour near-field --- 223 142 224 3,500 3,724 40,000 40,000 
far-field ' --- 5 100 100 3,500 3,600 40,000 40,000 

8-hours near-field ~-- 1St 124 156 1,500 1,656 10,000 10,000 

far-field * -+- 19 70 78 1,500 1,578 10,000 10.000 

nitrogen dioxide Annual near-field 25 8.0 3.3 10.5 17 27 100 100 
far-field * 25 04 5.1 54 17 22 100 100 

far-field ” 2.5 0.3 3.9" 4.2° 17 21 100 100 

PM, . 24-hours near-field --- 16.0 8.6 244 i9 43 65 65 
far-field * -+- 5.1 9.7 14.7 19 34 65 65 

Annual near-field “+ 1.7 07 2.3 8 10 15 i5 

far-field * -+- 0.2 1.1 1.2 fa 4 15 15 

PM... 24-hour: near-field 30 20.2 93 308° 42 73 150 150 
far-field * 30 0.5 29.7 29.7 42 72 150 150 

far-field * ~ 39 94” 12.8" 42 55 150 150 

far-field ° 8 2.2 7.0 92° 42 51 150 *150 

Annual near-field 17 3.3 0.9 41 17 21 50 50 

far-field * 17 <0.1 2.7 2.7 17 20 50 50 

sulfur dioxide 3-hours near-field 512 33 45 46 & 13 1,300 1,300 
far-field ° 512 0.7 17.1 17.1 s 25 1,300 1,300 

24-hours near-field 91 1.7 1.8 3.2 s 11 365 260 

far-field * 9) 0.3 5.3 5.3 ~ 13 365 260 

Annual near-field 20 0.5 0.2 0.6 3 4 80 60 

far-field * 20 <0.1 04 04 3 3 80 60 


Source: Argonne (2002) 


Notes 


Locations 


* Annual umpacts are the first mawamum value, short-term impacts are the second mawamum value 


"It ss possible that Other and Cum emission sources could exceed the PSD Class | increment on the Northern Cheyenne Indian Reservation, and that Cum emission 
sources could exceed the PSD Class | increment in the Washakie Wilderness Area, and the PSD Class Il increment near the mawamum potential development, a 
regulatory “PSD Increment Consumption Analysis” should be conducted during permitting by the appropriate Air Quality Regulatory Agency 

Alt 1 - Direct modeled Wyoming PRB Oil and Gas EIS Alternative | impacts 


Other - Direct modeled “Reasonably Foresecable Development” impacts. The im from all aur pollutant emission sources not included im Alt 1, including projected 
ee ee eee in the Wyoming and Montana PRB and the Montana Stat EIS Alternative B/C/E sources Potential umpacts from Montana Alternatives A and 
) wou ss 


Cum - Cumulative modeled umpacts Since these values represent the maximum cumulative impact location, they may not be a simple sum of the maxamum direct Alt 
1 and Other impacts, which can occur a different locations 


Total _ The sum of the cumulative modeled impact and the assumed background concentration 
National Applicable National Ambient Ai Quality Standard 
Wyoming - Apphcable Wyoming Amtent Air Quality Standard 


Absaroka Beartooth Wilderness Area 
Northern Cheyenne Indian Reservation 
Crow Indian Reservation 

* Fort Belknap Indian Reservation 

* Washakie Wilderness Area 
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Table AQ-6. Wyoming PRB Oil and Gas Project EIS Alternative | - Predicted Atmospheric Deposition Impacts and 
Applicable Significance Thresholds. 
Total Sulfur Deposition Total Nitrogen Deposition Acid Neutralizing Capacity 
{kg /ha-yr) (kg/ha-yr) (percent) 
PSD Bkgd 

Location Class Lake Altl Other Cum hid Alti Other Cum Thid  fieg/lj) Alt1 Other Cum _  Thid 
Bndect WA | Black Joe 001 O01 001 5 601 002 £003 3 690 07 19 26 10 

Deep 001 OO1 001 5 001 002 0903 3 61.0 08 21 29 10 

Hobbs 001 oOo: 00) 5 001 001 0602 3 68 0 04 11 1s 10 

Upper Frozen 001 001 001 5 001 002 003 3 58° 05 . le) ae 
Fitzpatrick WA Ross 001 001 O01 5 001 002 £002 3 614 05 16 21 10 
Absaroka i —s- Stepping Stone 001 002 002 5 001 003 003 3 270 03 22 25 10 
Beartooth WA Twin Island <0.01 002 002 5 001 003 003 3 36.0 02 16 18 10 
Cloud Peak WA fl = Emerald 001 003 003 5 004 007 010 3 53.3 17 42 59 10 

Florence 001 003 003 5 004 007 O11 3 327 31 72 104° 10° 
Popo Age WA l__ Lower Saddiebag _-<0.01_ 001 _ _—0.01 5 001 002 004 3 55.5 10 26 36 10 


Source: Argonne (2002) 


Notes: Alt 1- Direct modeled Wyoming PRB Oil and Gas Project EIS Alternative | impacts. 


Other. Direct modeled “Reasonably Foresecable Development” impacts. The impact from all air pollutant emission sources not included in Alt 1, 
including projected surface coal mining in the Wyoming and Montana PRB the Montana Statewide EIS Alternative B/C/E sources. 
Potential impacts frorn Montana Alternatives A and D would be less. 
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WA. Wilderness Area 


Cumulative modeled umpacts. Since these values represent the maximum cumulative impact at a specific location, they are the sum of the 
maximum direct Alt 1 and Other impacts. 
Impact threshold. Total sulfur and nitrogen thresholds from Fox, et al. (1989); acid neutralizing capacity thresholds from USFS (2000) 


« Sence the background acid neutralizing capacity at Upper Frozen Lake is less than 25 weq/L, the applicable significance threshold is less than a 
1.0 weq/L change. This threshold 1s exceeded by Other and Cum emission sources. However, the background concentration ts based on only six 


samples taken on four days between 1997 and 2001. 


* Potential changes in acid neutralizing capacity is predicted to exceed the applicable significance level by less than one percent duc to Cum 
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Table AQ-7. Wyoming PRB Oil and Gas Project EIS Alternative 1 - Daily FLAG 


Refined Method - Visibility Impact Analysis (number of days > 1.0 


dv per year). 
Sensitive Location PSD Classification Alt 1 Other Cum 
Badlands WA mandatory federai Class ! 3 i3 to 17 24 to 28 
Bndger WA mandatory federal Class ! + 7w9 10 to 12 
Fitzpatrick WA mandatory federal Class I + 609 10 to 12 
Gates of the Mountains WA mandatory federal Class | 9 3to 4 4w4 
Grand Teton NP mandatory federal Class | 1 305 608 
North Absaroka WA mandatory federal! Class | + 9w 13 12 15 
Red Rock Lakes WA mandatory federal Class | 0 Otol lto3 
Scapegoat WA mandatory federal Class | 0 2to2 3to3 
Teton WA mandatory federal Class ! 3 609 10 to 11 
Theodore Roosevelt NMP (N) mandatory federal Class | 0 Oto! 23 
Theodore Roosevelt NMP (S) mandatory federal Class ! l lto3 4w7 
U.L. Bend WA mandatory federal Class | l 4w5 608 
Washakie WA mandatory federal Class | 5 10 to 14 i5tw 18 
Wind Cave NP mandatory federal Class | 4 17 to 21 28 to 32 
Yellowstone NP mandatory federal Class | 3 8 to 11 llto13 
Fort Peck IR Tribal designated Class |! 0 lto3 205 
Northern Cheyenne IR Tribal designated Class ! 17 27 to 82 42 to 92 
Absaroka-Beartooth WA federal Class I! a 28 to 32 30 to 33 
Agate Fossil Beds NM federal Class Il 2 8 to 11 15t0 19 
Bighorn Canyon NRA federal Class I! 9 17 to 30 23 to 34 
Black Elk WA federal Class II a 17 to 20 26 to 31 
Cloud Peak WA federal Class II 13 17 to 30 30 to 39 
Crow IR federal Class II 20 59 to 108 69 to 116 
Devils Tower NM federal Class I! 9 17 to 25 39 to 47 
Fort Belknap IR federal Class II l 60 to 61 61 to 62 
Fort Laramie NHS federal Class II 2 10 to 14 17 to 20 
Jewel Cave NM federal Class II a 19 to 23 32 to 36 
Mount Rushmore NMem federal Class Il 3 13 to 17 22 to 26 
Popo Agie WA federal Class II 4 7w9 10 to 13 
Soldier Creek WA federal Class I! 2 10 to 13 18 to 21 
Source Argonne (2002) 
Notes. Alt 1 - Direct modeled Wyoming PRB Oil and Gas Project EIS Alternative | impacts 


Other - Direct modeled “Reasonably Foreseeable Development” impacts. The impact from 
all air pollutant emussion sources not included in Alt 1, including projected surface coal 
mining operations in the Montana and Wyoming PRB and the Montana Statewide EIS 
sources. The range of values corresponds to including Montana Alternative A (low) to 
Montana Alternative B/C/E (high). 
Cum - Cumulative modeled impacts. Since these values represent the maximum visibility 
impact anywhere within the sensitive location, they may not be a simple sum of the 
maximum direct Alt 1 and Other impacts, which can occur at different locations 
Locations: IR - Indian Reservation NHS - National Historic Site. NM - National Monument 
NMP - National Memorial Park WMem - National Memorial WNP - National Park 


NRA National Rectcation Acca WA. Wilderness Acca 
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Table AQ-8. Wyoming PRB Oil and Gas Project EIS Alternative 2A - Predicted Criteria Pollutant Impacts and 


Applicabie Significance Thresholds (in pg/m*). 


Pollutant Avg Time’ Location Increment AR 2A Other Cum Bechgrouse Total National a 
carbon monoude 1 -hour near-field 158 142 197 3,697 40,000 
far-field * 4 100 100 —— 3,600 40,000 payed 
8-hours near-field 93 124 132 1,500 1632 10,000 10,000 
far-field * i4 70 76 1,500 1,576 10,000 10,000 
nitrogen dsosade Annual near-field 25 7.2 33 96 17 27 100 100 
far-field * 25 o4 5.1 54 17 22 100 100 
far-field * 2.5 02 39° 4.1° 17 21 100 100 
PM, . 24-hours near-field 13.0 86 21.3 19 40 65 65 
far-fieid * 45 97 14.0 19 33 65 65 
Annual near field 1.5 07 2.1 8 10 15 15 
far-field * “«* 02 1.1 12 5 9 15 is 
PM... 24-hours near-field 30 17.5 93 27.7 42 70 150 150 
far-field * 30 04 29.7 29.7 42 72 150 150 
far-field * 8 34 94° 124° 42 54 150 150 
far-field * 8 18 7o)0—Cl «C88 42 51 150 150 
Annual near-field 7 3.1 09 39 17 21 50 50 
far-field * 17 <0.1 27 27 17 20 50 50 
sulfur dsoxmsde 3-hours near-field 512 3.3 45 46 5 13 1,300 1,300 
far-field * 512 07 17.1 17.1 8 25 1,300 1,390 
24-hours near-field 9! 1.7 18 3.2 8 11 365 260 
far-field * 91 0.3 5.3 5.3 8 13 365 260 
Annual near-field 20 0.5 02 06 3 4 80 60 
far-field * 20 <0.1 0.4 04 3 3 80 60 
Seurce Argonne (2002) 
Notes * Annual umpacts are the first maumum value, short term mmpacts are the second masxumum value 
* It 2s possible that Other and Cum emismon sources could exceed the PSD Class | increment on the Northern Cheyenne Indian Reservation, and 
that Cem emission sources could exceed the PSD Class | increment m the Washakoe Wilderness Area, a reguiatory “PSD Increment Consumption 
Analysis” should be conducted during permuttang by the approprmate Aw Quality Regulatory Agency 
Alt 2A.) Durect modeled Wyoming PRB Ov and Gas Project EIS Alternative 2A unpacts 
Other Dwect modeled “Reasonably Foreseeable Development” umpacts The mmpact from all aw pollutant emiswon sources mot included m Alt 2A. 
smchuding proyected surface coal munung operations m the Montana and Wyormng PRE and the Montana Statewide EIS Alternative B/C /E sources 
Petential eppacts from Montana Alternatives A and D would be less 
Cem Cumulative modeled impacts Sence these values represent the maumum cumulative mmpact location, they ma, not be a simple sum of the 
masxamum durect Alt 2A and Other unpacts, whech can occur at defferent locations 
Tetal The sum of the cumulative modeled umpact and the assumed background concentration 
National Appin able National Amiment Au Quality Standard 
Wyoming Appl able Wyorming Amiment Au (Quality Standard 
Lec ations 
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Table AQ-9. Wyoming PRB Oil and Gas Project EIS Aiternative 2A - Predicted Atmospheric Deposition Impacts 
and Applicable Significance Thresholds. 
Total Sulfur Deposition Total Nitrogen Deposition Acid Neutralizing Capacity 
(xg /ha-yr) {eg/bs-yr) (percent) 
PSD Bkgd = Alt 

Location Class Lake Alt 2A Other Cum Thid <Alt2A Other Cum Thid  (peq/!) 2A Other Cum Thid 
Bndger WA | Black Joe <0.01 001 0.01 5 001 002 003 3 696 06 19 2.5 10 

Deep <0.01 0.01 0.01 5 001 002 003 3 610 O07 21 28 10 

Hobbs <0.01 0.01 0.01 5 001 001 002 3 680 03 11 1S 10 

Upper Frozen <0.01 0.01 0.01 5 001 002 £003 3 58° O5* 13° 18* 1° 
Fitzpatnick WA | _ Ross <0.01 0.01 0.01 5 001 002 #4002 3 614 O05 16 2.0 10 
Absaroka- il  SteppingStone  <0.01 0.02 002 S O01 003 003 3 2770 03 © 22 25 10 
Beartooth WA Twn Island <0.01 0.02 002 5 <01 003 O03 3 36.0 02 16 18 10 
Cloud Peak WA il Emerald <0.01 0.03 003. «5S 003 007 42010 3 53.3 iS 42 57 10 

Florence <0.01 0.03 003 5 003 007 42,010 3 27 26 972 66 10 
Popo Age WA ll ~—s Lower <0.01 0.01 0.01 5 001 002 003 3 55 09 26 35 10 

Saddlebag 


Source: Argonne (2002) 


Notes: Alt 2A - Direct modeled Wyoming PRB Oil and Gas Project EIS Alternative 2A impacts. 
Other - Direct modeled “Reasonably Foreseeable Development” impacts. The impact from all air pollutant emission sources not included in Alt 2A, including 


projected surface coal mining operations in the Wyoming and Montana PRB and the Montana Statewide EIS Alternative B/C/E sources. Potential impacts from 
Montana Alternatives A and D would be less. 
Cum - Cumulative modeled impacts. Since these values represent the maximum cumulative impact at a specific location, they are the sum of the maximum direct 


Alt 2A and Other impacts. 


Thid - impact threshold. Total sulfur and nitrogen thresholds from Fox, et al. (1989); acid neutralizing capacity thresholds from USFS (2000). 


WA - Wilderness Arca. 


* Since the background acid neutralizing capacity at Upper Frozen Lake is less than 25 peq/!, the applicable significance threshold is less than a 1 peq/L change. 


This threshold 1s exceeded by Other and Cum emission sources. However, the background concentration is based on only six samples taken on four days 
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Table AQ-10. Wyoming PRB Oil and Gas EIS Alternative 2A - Daily FLAG Refined 
Method - Visibility Impact Analysis (number of days >1.0 dv per 


year) 
Sensitive Location PSD Classificaticn Alt 2A Other Cum 
Badlands WA mandatory federa! Class |! 3 13 to 17 24 to 27 
Bridger WA mandatory federal! Class | 4 79 10 to 12 
Fitzpatrick WA mandatory federa! Class! 3 609 9 to 12 
Gates of the Mountains WA mandatory federa! Class | 0 34 4w4 
Grand Teton NP mandatory federa! Class ! 1 305 6to7 
North Absaroka WA mandatory federa! Class | 3 9w 13 12 to 14 
Red Rock Lakes WA mandatory federa! Class | 0 0 to 1 1to3 
Scapegost WA mandatory federa! Class | 0 2t02 2t0 3 
Teton WA mandatory federal! Class | 3 609 9 to 11 
Theodore Roosevelt NMP (N) mandatory federa! Class | 0 Owl 23 
Theodore Roosevelt NMP (8) mandatory federa! Class | 0 ltw3 4w6 
U.L. Bend WA mandatory federa! Class | 1 4w5 508 
Washekie WA mandatory federa! Class | . 10 to 14 14 to 18 
Wind Cave NP mandatory federa! Class | 3 17 t 21 27 to 30 
Yellowstone NP mandatory federa! Class | 2 8to 1! lito 13 
Fort Peck IR Tribal designated Class | 0 lto3 20S 
Northern Cheyenne IR Tribal designated Class | 16 27 to 82 39 to 91 
Absaroka Beartooth WA federal Class I! 3 28 to 32 29 to 33 
Agate Fossil] Beds NM federal Class I! l 8 to 11 14 17 
Bighorn Canyon NRA federal Class I! 8 17 to 30 22034 
Black Elk WA federal Class I! 3 17 to 20 25 to 29 
Cloud Peak WA federal Class I! 12 17 to 30 28 to 38 
Crow IR federal Class I! 16 59 to 108 69 to 115 
Devils Tower NM federal Class I! 6 17 to 25 36 to 44 
Fort Belknap [IR federal Class I! 1 60 to 61 61 to 61 
Fort Laramie NHS federal Class !! 2 10 to 14 17 to 19 
Jewel Cave NM federal Class I! 3 19 to 23 30 to 35 
Mount Rushmore NMem federal Class I! 2 13 to 17 21 to 25 
Popo Agie WA federal Class |! 3 709 10 to 12 
Goldier Creek WA federal Class I! 1 10 to 13 17 to 21 


Source: Argonne (2002) 
Notes: Alt 2A - Direct modeled Wyoming PRB Oil and Gas Project EIS Alternative 2A impacts. 


Other - Direct modeled “Reasonably Foreseeable Development” impacts. The impact from all air 
pollutant emission sources not included in Wyoming PRB Oil and Gas Project EIS Alt 2A, including 
projected surface coal mining operations in the Wyoming and Montana PRB and the Montana 
Statewide EIS sources. The range of values corresponds to including Montana Alternative A (low) to 
Montana Alternative B/C/E (high). 


Cum - Cumulative modeled impacts. Since these values represent the maximum visibility impact 
anywhere within the sensitive location, they may not be a simple sum of the maximum direct Alt 2A 
and Other impacts, which can occur at different locations. 


NHS - National Historic Site NM - National Monument 
NMem - Nationa! Memoria! NP - National Park 


Locations: IR - Indian Reservation 
NMP - Nationa! Memoria! Park 


NRA - National Recreation Area WA - Wilderness Area 
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Table AQ-11. Wyoming PRB Oil and Gas Project EIS Alternative 2B - Predicted Criteria Pollutant Impacts and 
Applicable Significance Thresholds (in ug/m’). 
Pollutant Avg Time* Location Increment Alt2B Other Cum Total National Wyoming 
carbon monoxide l-hour near-field --- 157 142 170 3,500 3,670 40,000 40,000 
far-field ' --- 3 100 100 3,500 3,600 40,000 40,000 
8-hours near-field --- 77 124 124 1,500 1,624 10,000 10,000 
far-field * --- 9 70 74 1,560 1,574 10,000 10,000 
nitrogen dioxide Annual near-field 25 6.3 3.3 8.8 17 26 100 100 
far-field > 25 0.3 5.1 5.3 17 22 100 100 
far-field 2 2.5 0.2 39” 41° 17 21 100 100 
PM,. 24-hours near-field --- 10.7 8.6 19.0 19 38 65 65 
far-field * --- 3.8 9.7 13.4 19 32 65 65 
Annual near-field --- 1.3 0.7 2.0 8 10 1S 15 
far-field * --- 0.1 1.1 1.2 8 9 15 15 
PM,. 24-hours near-field 30 15.2 9.3 25.5 42 67 150 150 
far-field * 30 0.4 29.7 29.7 42 72 150 150 
far-field * 8° 3.0 94” 121° 42 54 150 150 
far-field ° 8 1.5 7.0 8.5° 42 50 150 150 
Annual near-field 17 2.9 0.9 3.7 17 21 50 50 
far-field * 17 <0.1 2.7 2.7 17 20 50 50 
sulfur dioxide 3-hours near-field 512 3.3 4.5 4.6 8 13 1,300 1,300 
far-field ° 512 0.7 17.1 17.1 8 25 1,300 1,300 
24-hours near-field 91 1.7 1.8 3.2 8 11 365 260 
far-field * 91 0.3 5.3 5.3 8 13 365 260 
Annual near-field 20 0.5 0.2 0.6 3 4 80 60 
far-field ° 20 <0.1 0.4 0.4 3 3 80 60 


Source: Argonne (2002) 
* Annual impacts are the first maximum value; short-term impacts are the second maximum value. 


Notes. 


Locations 


cl Con Gen sources ee tbuld exceed the PSD 


rces could exceed 
l increment in the 


conducted during permitting by the appropriate Air Quality Regulatory Agency. 
Alt 2B - Direct modeled Wyoming PRB Oi] and Gas Project EIS Alternative 2B impacts. 
Other - Direct modeled “Reasonably Foreseeable Development” impacts. The impact from all air pollutant emission sources not included in Alt 2B, including 

projected surface coal mining operations in the Wyoming and Montana PRB and the Montana Statewide EIS Alternative B/C/E sources. Potential impacts from 


Montana Alternatives A and D would be less. 


he Washalae Wilderness Area, @ regulatory “PSD increment Consumption Analysis” should be 


Cum - Cumulative modeled impacts. Since these values represent the maximum cumulative impact location, they may not be a simple sum of the maximum 


direct Alt 2B and Other impacts, which can occur at different locations. 


Total - The sum of the cumulative modeled impact and the assumed background concentration. 


National - Applicable National Ambient Air Quality Standard. 


Wyoming - Applicable Wyoming Ambient Air Quality Standard. 


' Absaroka-Beartooth Wilderness Area 
* Northern Cheyenne Indian Reservation 
> Crow Indian Reservation 
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Table AQ-12. Wyoming PRB Oil and Gas Project EIS Alternative 2B - Predicted Atmospheric Deposition Impacts and 


Applicable Significance Thresholds. 


Tota! Sulfur Deposition Total Nitrogen Deposition Acid Neutralizing Capacity 
(kg/ba-yr) (ieg/ba-yr) percent) 
PSD Bkgd Alt 

Location Class Lake ARK2B Other Cum Thid AkR2B Other Cum Thid jpeq/l) 28 Other Cum Thid 
Bridger WA i Black Joe <0.01 0.0! 0.01 5 0.01 002 0.03 3 69.0 0.6 19 24 10 

Deep <0.01 0.01 0.01 5 0.01 0.02 0.03 3 61.0 06 2.1 2.7 10 

Hobbs <0.01 0.01 0.01 5 <0.01 0.01 0.02 3 68.0 0.3 1.1 14 10 

Upper Frozen <0.0] 0.01 0.01 5 0.01 0.02 0.03 3 5.8" 04* 13° 1.7* _~ 
Fitzpatrick WA 1 Ross <0.01 0.01 0.01 5 0.01 0.02 002 3 61.4 04 1.6 2.0 10 
Absaroka. HT Stepping Stone <0.01 0.02 0.02 5 <0.01 003 0.03 3 27.0 0.2 2.2 2.5 10 
Beartooth WA Twin Island <0.01 0.02 0.02 5 <0.01 0.03 0.03 3 36.0 0.2 1.6 18 10 
Cloud Peak WA i Emerald <0.0) 0.03 0.03 5 0.03 0.07 0.10 3 53.3 1.3 4.2 5.5 10 

Florence <0.01 0.03 0.03 5 0.03 0.07 0.10 3 32.7 2.5 7.2 9.7 10 
Popo Agie WA H Lower <0.01 0.01 0.01 5 0.01 0.02 0.03 3 55.5 0.8 2.6 3.4 10 

Saddlebag 


Source: Argonne (2002) 


Notes: Alt 2B - Direct modeled Wyoming PRB Oil and Gas Project EIS Alternative 2B impacts. 
Other - Direct modeled “Reasonably Foreseeable Development” impacts. The impact from all air pollutant emission sources not included in Alt 2B, 
including projected surface coal mining operations in the Wyoming and Montana PRB and the Montana Statewide EIS Alternative B/C/E sources. 


Potential impacts from Montana Alternatives A and D would be less. 


Cum - Cumulative modeled impacts. Since these values represent the maximum cumulative impact at a specific location, they are the sum of the 


maximum direct Alt 2B and Other impacts. 


Thid - impact threshold. Total sulfur and nitrogen thresholds from Fox, et al. (1989); acid neutralizing capacity thresholds from USFS (2000). 


WA- Wilderness Area. 


* Since the background acid neutralizing capacity at Upper Frozen Lake is less than 25 peq/1, the applicable significance threshold is less than a | 
peq/| change. This threshold is exceeded by Other sources alone, as well Cum sources. However, the background concentration is based on only 
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Table AQ-13. Wyoming PRB Oil and Gas Project EIS Alternative 2B - Daily FLAG Refined Method - Visibility Impact 


Analysis (number of days > 1.0 dv per year). 


Sensitive Location PSD Classification Alt 2B Other Cum 
Badlands WA mandatory federal Class | l 13 to 17 22 to 26 
Bridger WA mandatory federal Class | 3 7w9 9tw il 
Fitzpatrick WA mandatory federal Class |! 3 609 9tw 11 
Gates of the Mountains WA mandatory federal Class ! 0 304 4w4 
Grand Teton NP mandatory federal Class ! 0 305 5t0 7 
North Absaroka WA mandatory federal! Class | 2 9w 13 I2to 14 
Red Rock Lakes WA mandatory federal Class | 0 Owl lto2 
Scapegoat WA mandatory federai Class ! 0 202 203 
Teton WA mandatory federal Class |! 2 609 9w 11 
Theodore Roosevelt NMP (N) mandatory federa! Class ! 0 Ow! lto3 
Theodore Roosevelt NMP (S) mandatory federal Class ! 0 lto3 36 
U.L. Bend WA mandatory federal Class |! l 4w5 5to 7 
Washakie WA mandatory federal Class |! a 10 to 14 14 to 17 
Wind Cave NP mandatory federal Class ! 2 17 to 21 25 to 28 
Yellowstone NP mandatory federal Class |! l 8to 1! llto 13 
Fort Peck IR Tribal designated Class | 0 lto3 204 
Northern Cheyenne IR Tribal designated Class | 14 27 to 82 38 to 90 
Absaroka-Beartooth WA federal Class Il 3 28 to 32 29 to 33 
Agate Fossil Beds NM federal Class Il 0 8 to 11 3 to 16 
Bighorn Canyon NRA federai Class II 7 17 to 30 21 to 33 
Black Elk WA federal Class I! 2 17 to 20 24 to 28 
Cloud Peak WA federal Class Il 9 17 to 30 27 to 37 
Crow IR federal Class II 14 59 to 108 68 to 115 
Devils Tower NM federal Class I 5 17 to 25 3% to 42 
Fort Belknap IR federal Class I! 1 60 to 61 61 to 61 
Fort Laramie NHS federal Class I! l 10 to 14 16 to 19 
Jewel Cave NM federal Class I 2 19 to 23 29 to 33 
Mount Rushmore NMem federal Class I! l 13 to 17 21 © 24 
Popo Agie WA federal Class II 3 79 10 to 12 
Soldier Creek WA federal Class I! l 10 to 13 16 to 20 


Source: Argonne (2002) 


Notes. Alt 2B - Direct modeled Wyoming PRB Oil and Gas EIS Alternative 2B impacts. 


Other. Direct modeled “Reasonably Foreseeable Development” impacts. The impact from all air pollutant emission sources not included in Alt 2B, 


including projected surface coal mining operations in the Wyoming and Montana PRB and the Montana Statewide EIS sources. The range of values 
corresponds to including Montana Alternative A (low) to Montana Alternative B/C/E (high). 


Cum - Cumulative modeled impacts. Since these values represent the maximum visibility impact anywhere within the sensitive location, they may 


not be a simple sum of the maximum direct Alt 2B and Other impacts, which can occur at different locations. 
NHS - National Historic Site. NM - National Monument 
NMem - National Memorial. 
WA - Wilderness Area. 


Locations: IR - Indian Reservation 
NMP - National Memorial Park 
NRA - Nationa! Recreation Area 
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NP - National Park. 


Table AQ-14. Wyoming PRB Oil and Gas Project EIS Alternative 3 - Predicted Criteria Pollutant Impacts and 
Applicable Significance Thresholds (in yg/m°). 


Pollutant Avg Time* Location Increment Akt3 Other Cum Background Total National Wyoming 
carbon monoxide 1-hour near-field --- 261 142 261 3,500 3,761 40,000 40,000 
far-field ' --- 2 100 100 3,500 3,600 40,000 40,000 
8-hours near-field --- 183 124 183 1,500 1,683 10,000 10,000 
far-field ? --- & 70 1,500 1,575 10,000 10,000 
aitrogen dioxide Annual near-field 25 3.0 3.3 17 23 100 100 
far-field ° 25 0.3 5.1 ; 17 22 100 100 
far-field * 2.5 0.1 3.9” 4.1° 17 21 100 100 
PM,, 24-hours near-field --- 5.7 86 i3.5 19 32 65 65 
far-field * -+- 0.2 12.7 12.7 19 32 65 65 
Annual near-field “+. 0.7 0.7 * 9 15 15 
far-field * ~+- 0.0 1.2 s 9 15 i5 
PM... 24-hours near-field 30 7.1 93 15.6 42 58 150 150 
far-field * 30 0.2 29.7 29.7 42 72 150 150 
far-field * 8 1.5 94° 10.7" 42 53 150 150 
far-field * 8 09 7.0 78 42 50 150 150 
Annual near-field 17 1.2 09 17 19 50 50 
far-field * 7 <0.1 2.7 2.7 i7 20 50 50 
sulfur dioxide 3-hours near field 512 1.2 45 8 13 1,300 1,300 
far-field ° 512 03 17.1 17.1 & 25 1,300 1,300 
24-hours near field 91 06 18 8 10 365 260 
fas -fieid ° 91 0.1 5.3 5 13 365 260 
Annual near field 20 02 0.2 3 3 80 60 
far-field * 20 <0.1 04 3 3 80 60 


Source Argonne (2002) 


Notes * Annual umpacts are the first mawamum value, short-term unpacts are the second maxumum value 


“It 18 possible that Other and Cum emission sources could exceed the PSD Class | increment on the Northern Cheyenne Indian Reservation, a regulatory “PSD 
Increment Consumptvon Analysis” should be conducted during permitting by the appropnate Au Quality Regulatory Agency 
Alt 3 - Direct modeled Wyoming PRB Oil and Gas Project EIS Alternative 3 impacts 
Other - Direct modeied “Reasonably Foreseeable Development” impacts. The umpact from all au pollutant emission sources not included in Alt 3, including 

projected surface coal mining operations in the Wyoming and Montana PRB and the Montana Statewide EIS Alternative B/C/E sources Potential umpacts from 


Montana Alternatives A and D would be less 


Cum - Cumulative modeled impacts Since these values represent the maamum cumulative impact location, they may not be a simple sum of the maxamum 
direct Alt 3 and Other wnpacts, which can occur a different locations 


Total - The sum of the cumulative modeled impact and the assumed background concentration 
National Applicable National Ambent Au Quality Standard 
Wyoming Apphcable Wyoming Ambient Au Quality Standard 


Locations 


' Absaroka Beartooth Wilderness Area 
* Northern Cheyenne Indian Reservation 
* Crow Indian Reservation 
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Table AQ-15. Wyoming PRB Oil and Gas Project EIS Alternative 3 - Predicted Atmospheric Deposition Impacts and 
Applicable Significance Thresholds. 


Total Sulfur Deposition Total Nitrogen Deposition Acid Neutralizing Capacity 
feg/bo-y") fag (bez) Apercent) 
rSD Bugd 

Location Clase Lake AR3 Other Cum Thid Alt3 Other Cum Thid  (ueq/l) Alt3 Other Cum  Thid 
Bridger WA Black Jor 001 001 8 =001 $5 @01 O62 °&083 3 690 03 19 21 10 

beep 001 001 860.01 5S <@0: 002 1 002 3 61.0 03 21 24 10 

Hobbs 001 001 001 5 @01 001 0.02 3 68 0 02 Lt 13 10 

Upper Frozen <001 001 _ G0) 5 <@0i 002 0602 3 Ve Ce ee ee © 
_Fitapetrick WA i Rows <001 001 001 5 001 002 0602 3 614 02 16 17 10 
Abesroks i = Stepping Stone = «0.01 002 002 5 <©01 O63 003 3 27.0 0.1 22 24 10 
Beartooth WA Twin Island <001 002 002 5 01 0603 063 3 36.0 01 16 ‘7 10 
Cloud Peak WA i «= Emerald 001 003 0=—s «0.03 5 001 O07 008 3 533 07 42 é 10 

Florence 001 003 _—0.03 5 002 007 008 3 327 13 72 B° 10 
Popo Agie WA i = Lower 0.01 001 8001 5 @01 002 ° 0903 3 55.5 04 26 3.0 10 

Saddiebag 


Notes Alt3- Direct modeled Wyoming PRB Od and Gas Project EJS Alternative 3 umpacts 

Other. Direct modcied “Reasonably Foresecable Development” umpacts The mmpact from all aw pollutant emisson sources not included m Alt 3, mcluding projected 
surface coal mining operations im the Wyoming and Montana PRB and the Montana Statewide EIS Alternative B/C/E sources Potental impacts from Montana 
Alternatives A and D would be less 

Cum Cumulative modeled umpacts Since these values represent the mawomum cumulative mmpact at a specific locaton, they are the sum of the mawamum direct Alt 
3 and Other impacts 

Thid impact threshold Total sulfur and nitrogen thresholds from Fox, et al (1989), acd newtralzang capacity thresholds from USFS (2000) 

WA Wilderness Area 

. Sunce the background acd neutralizing capacity at Upper Frozen Lake 1s less than 25 peq/L, the apphcable mgnificance threshold 1s less than a | peq/L change 
This threshold is exceeded by Other sources alone, as well Cum sources However, the background concentration is based on only six samples taken on four 
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Table AQ-16. Wyoming PRB Oil and Gas Project EIS Alternative 3 - Daily FLAG 
Refined Method - Visibility Impact Analysis (number of days > 1.0 


dv per year). 
Sensitive Location PSD Classification Alt 3 Other Cum 
Badiands WA mandatory federal Class I! 0 13 te 17 18 to 21 
Bridger WA mandatory federal Class I l 709 8 to 10 
Fitzpatrick WA mandatory federal Class I l 6t09 8 to 10 
Gates of the Mountains WA mandatory federal Class I 0 3t04 3to 4 
Grand Teton NP mandatory federal Class | 0 35 4w6 
North Absaroka WA mandatory federal Class | 0 9t0 13 llto 13 
Red Rock Lakes WA mandatory federal Class | 0 Otol Oto 2 
Scapegoat WA mandatory federal Class | 0 2to2 2to3 
Teton WA mandatory federal Class | 0 60S 7 to 10 
Theodore Rooseveit NMP (N) mandatory federal Class I! 0 Otc 1 lto2 
Theodore Roosevelt NMP (S) mandatory federal Class | 0 lto3 2to4 
U.L. Bend WA mandatory federai Class | 0 4w5 5 to 6 
Washakie WA mandatory federal Class | l 10 to 14 12 to 16 
Wind Cave NP mandatory federal Class | 0 17 to 21 22 to 25 
Yellowstone NP mandatory federal Class I! 0 8to ll 9to 12 
Fort Peck IR Trnbal designated Class ! 0 lto3 2to4 
Northern Cheyenne IR Tribal designated Class | 7 27 to 82 33 to 87 
Absaroka-Beartooth WA federal Class I! 0 28 to 32 28 to 32 
Agate Fossil Beds NM federal Class II 0 8 to ll 10 to 14 
Bighorn Canyon NRA federal Class I 3 17 to 30 19 to 32 
Biack Elk WA federal Class Il 0 17 to 20 20 to 24 
Cloud Peak WA federal Class Il 3 17 to 30 23 to 35 
Crow IR federal Class I! 10 59 to 108 65 to 113 
Devils Tower 1M federal Class I! l 17 to 25 26 to 34 
Fort Belknap IR federal Class Il 0 60 to 61 61 to 61 
Fort Laramie NHS federal Class I 0 10 to 14 13 to 16 
Jewel Cave NM federal Class I! 0 19 to 23 24 to 28 
Mount Rushmore NMem federal Class I! 0 13 to 17 17 to 20 
Popo Agie WA federal Class I l 709 8 to ll 
Soldier Creek WA federal Class Il! 0 10 to 13 13 to 16 


Source Argonne (2002) 


Notes. Alt 3 - Direct modeled Wyoming PRB Oil and Gas Project EIS Alternative 3 impacts. 


Other - Direct modeled “Reasonably Foreseeable Development” impacts. The impact from all 
air pollutant emission sources not included in Alt 3, including projected surface coal mining 
operations in the Wyoming and Montana PRB and the Montana Statewide EIS sources. The 
range of values corresponds to including Montana Alternative A (low) to Montana Alternative 
B/C/E (high). 
Cum - Cumulative modeled impacts. Since these values represent the maximum visibility 
impact anywhere within the sensitive location, they may not be a simple sum of the maximum 
direct Alt 3 and Other impacts, which can occur at different locations. 

Locations: IR - Indian Reservation. NHS - Nationa! Historic Site. NM - National Monument 

NMP - National Memorial Park $NMem - National Memorial. NP - National Park. 


NRA - National Recreation Acca WA _- Wilderness Arca 


Table AQ-17. Predicted Visibility Impacts in Class I Areas - Daily FLAG Refined 
Method (Maximum cumulative deciview change). 


Class I area Alt 1 Alt 2 Alt 2b AF. 3 
Badlands Wilderness Area’ 10.91 10.67 10.43 9.46 
Bridger Wilderness Area 13.28 12.67 12.21 11.15 
Fitzpatrick Wiiderness Area 16.57 15.83 15.21 14.01 
Gates of the Mtns Wilderness Area 14.99 14.61 14.22 13.17 
Grand Teton National Park 6.95 6.67 6.44 5.8 

North Absaroka Wilderness Area 14.89 14.12 13.51 12.21 
Red Rock Lakes Wilderness Area 2.85 2.75 2.67 2.37 
Scapegoat Wilderness Area 9.89 9.58 9.35 8.55 
Teton Wilderness Area 14.59 13.97 13.46 12.38 
Theodore Roosevelt NMP” (North Unit) 3.65 3.46 3.29 2.75 
Theodore Roosevelt NMP” (South Unit} 4.62 4.37 4.14 3.51 

U.L. Bend Wilderness Area 29.05 27.97 26.97 24.01 
Washakie Wilderness Area 24.79 23.82 22.96 21.48 
Wind Cave National Park 9.05 8.81 8.59 8.06 
Yellowstone National Park 12.79 12.19 11.59 10.25 
Northern Cheyenne Reservation® 54.75 52.8 50.71 45.02 

Mitigation Options 


Mitigation may be applied to fugitive dust and nitrogen oxide (NO,) impacts. 
Fugitive dust refers to any particulate matter that is not deliberately emitted by 
a well-defined source. Fugitive dust sources typically include windbiown dust 
from unvegetated lands and unpaved roads. Table AQ-18 shows several fugitive 
dust mitigation options available. Other mitigation measures that are utilized by 
surface coal mines in Wyoming to control fugitive dust emissions are listed in 
Section 3.5.4 


Nitrogen oxide emissions are associated with combustion. Table AQ-19 shows 
several options available to mitigate NO, impacts related to production of oil and 
gas, including CBM. Mitigation measures that the mines have instituted or that 
WDEQ may require related to coal mining operations are listed in Section 3.5.5. 
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Table AQ-18. Fugitive Dust Mitigation Measures (PM,,), Effectiveness and 


Cost. 
Dust Sources 
Disturbed | Unpaved Roads’ 
Areas 

Mitigation Establish Water roads | Apply soil Set and Gravel Pave road 

Options plant cover | to attain stabilizer enforce roads 
for all certain speed limit 
disturbed percent 
lands by moisture’ 
certain time 
(re- 
vegetation) 

Effectiveness | Level 0-50 33 to 100 80 percent | 30 percent 90 percent 
proportional | percent percent for 15 reduction reduction 
to reduction in | control mph’ 
percentage | uncontrolled | efficiency 65 percent 
of land dust for 20 
cover emissions mph? 

25 percent 
for 30 
mph’* 

Estimated $4000/miie | $2,000 to Unknown $9,000/mil | $11,000 to 

Cost $4 ,000/ mile € $60,000/ mi 

per year le 

Notes: ' Improved and County roads. 


Wetting of construction roads during the construction period. Wetting of construction 
roads not required for once a month maintenance trips to well pads. 


3 Reductions assume 40 mile per hour base speed. 


Table AQ-19. Nitrogen Oxides (NO,) Mitigation Measures Efficiency. 
NO, Emissions Sources 
Field Sales Temporary 
Compressors Compressors Diesel 
Generators’ 
Mitigation Implement Best | Implement Best | Register with Voluntary use 
Options/Efficiency | Available Available State; WDEQ of diesel 
Control Control regulate as engines 
Technology Technology appropriate 
Typically Typically 
results in a NO, | results in a NO, 
emission rate of | emission rate of 
about 1 g/bhp- | about | g/bhp- 
hr hr 
Notes: , Wyoming is currently registering these generators to determine if NO, emissions are 
significant. 


. BACT could include electric compression. 
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APPENDIX F 


NON-MINE GROUNDWATER AND 
SURFACE WATER RIGHTS WITHIN AND 
ADJACENT TO THE NARO NORTH, NARO SOUTH 
LITTLE THUNDER, WEST ROUNDUP AND WEST ANTELOPE 
LBA TRACTS 
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GROUNDWATER RIGHTS FOR NARO NORTH LBA TRACT 


Permit No.| Priority | Tns| Rug| Sec! aq | Applicant j Facility Neme | Status | Uses |¥id Act] T.D. 
PSYIGRP 06 /07 /68 41 70 2 SWSE USFS TECKLA #T B 133 STO 4 395 
P23607F 01/14/74 41 70 6 NWSE PAUL A EDITH RUTH WILKINSON WILKINSON #3 STO 4 B65 
P2314W 07/18/51 4) 70 9 SWNW JOHN C. DILTS, JR DILTS #21 STO + 700 
P27 24W 12/01/82 41 70 i2 NWNE PHILLIPS PETROLEUM COMPANY ENL OF MORGAN RIKER €1! CAN MIS 30 1620 
PB07 18W 08 / 28/89 41 70 i2 NWNE PHILLIPS PETROLEUM COMPANY MORGAN HIKER #1 CAN MIS 150 1820 
PO1524W 07/29/82 41 70 i2 NWNE PHILLIPS PETROLEUM COMPANY MORGAN RIKER #1 CAN MIS 100 1820 
PROSAGW 12/30/91 41 7o 12 NWNE USFS MORGAN RIKER #TH 250 CAN STO 

P33290W 05/17/76 41 70 18 SENW USFS BELL #T B 199 (DEEPENED) STO 10 O44 
P108419W 12/16/97 4) 71 I NWSW REDSTONE RESOURCES, INC FPEDERAL 13AC-111 UNA STO_MiS.CHM 

P71738W 01/14/86 41 71 1 S¥NW USFS WILKINSON SPRING TH #55 UNA STO 

PS775°W 07/07 /81 41 71 2 NENE VALENTINE CONSTRUCTION, INC THUNDER CREEK @1 CAN MIS ft) 480 
P9533 ZW 02/12/86 41 71 2 NENE FRANCES PUTNAM JINK #3 UNA DOM.STO 20 450 
P95333W 07 /wyssi 41 71 2 NENE FRANCES PUTNAM JINK #2 UNA DOM_STO 6 wd 
PS7757W 07/30/81 4! 71 2 SENE HARRY G. PUTNAM JINK #1 CAN STO.DOM 

PO533iW 02/12/86 41 71 2 SENE HARRY G PUTNAM JINK #1 CAN DOM.STO 

P12Z754P 12/30/51 4) 71 3 NESW USFS MATHESON ¢TH 42 STO 4 122 
P44330W 07/20/78 41 71 3 NWSE USFS MARG 6@5 STO q 163 
PLORI9OW 12/04/97 41 71 x SWNE JERRY DILTS* KEY PRODUCTION CO INC SAPELO #1 UNA STO_MIS a0 780 
707 29W 07/23/85 41 71 10 SESW JERRY DILTS BRIDLE BIT RANCH #3 AKA STO 0 270 
PSBIZIW 05/18/81 41 7i il NENE 8IG HORN FRACTIONATION Bi FRAC #1 MIs 25 396 
PM 7RO0TW 06/27/84 41 7i 13 NWNW USFS WILAINSON SPRING #T i 39 STO O5 tal 
P4433iw 07/20/78 4) 71 14 SESE USFS MARG #6 STO 4 605 
PI2G458~a 09/18/00 4) 71 2 NENE INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT #41.2 UNA STO.CHM 

PI29461~ 09/18/00 41 71 2 NESE INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT #43.2 UNA STO.CHM 

Pi 29452W 09/18/00 41 71 2 NWNE INDEPENDENT PRODUCTION CO... INC SEARCHLIGHT #31.2 UNA STO.CHM 

P129447W 09/18/00 4) 71 2 NWSE INDEPENDENT PRODUCTION OO... INC SEARCHLIGHT €33.2 UNA STO.CHM 

P129400W 99/18/00 4} 71 2 SENE INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT #42.2 UNA STO. CM 

P129455W 09/18/00 41 71 2 SESE INDEPENDENT PRODUCTION CO... INC SEARCHLIGHT #44 2 UNA STO.CHM 

Pi29454W 09/18/00 41 71 2 SWNE INDEPENDENT PRODUCTION ©O.. INC SEARCHLIGHT #322 UNA STO.CHM 

PI29450W 09/18/00 41 71 2 SwWst INDEPENDENT PRODUCTION ©O., INC SEARCHLIGHT #34.2 UNA STO.CHM 

Pi29457W 09/18/00 41 71 11 NENE INDEPENDENT PRODUCTION CO... INC SEARCHLIGHT #41.-11 UNA STO.CUM 

P129449W 09/18/00 41 71 11 NENW INDEPENDENT PRODUCTION CO... INC SEARCHLIGHT @#21.11 UNA STO.CHM 

PIi29451W 09/18/00 41 71 i] NWNE INDEPENDENT PRODUCTION ©CO., INC SEARCHLIGHT #31-11 UNA STO.CHM 

PI2945IW 09/18/00 41 71 11 NWNW INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT #11-11 UNA STO.CHM 

P129459W 09/18/00 41 71 11 SENE INDEPENDENT PRODUCTION CO... INC SEARCHLIGHT #42-11 UNA STO,.CHM 

P129450W 09/18/00 4) 71 11 SENW INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT #22-11 UNA STO,.CHM 

Pi 29462W 09/18/00 4) 71 11 SWNE INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT @32-11 UNA STO.CHM 

P129448W 09/18/00 41 71 11 SWNW INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT @12-11 UNA STO.CHM 

PI23124W 02/07/00 4) 71 15 NESW HARRETT RESOURCES CORP MATHESON 23-15-4171 UNA CHM 

P109370W 03/25/98 41 71 17 NESW WS HLC.* YATES PETROLEUM CORP SAPELO FEDERAL @1 AAC STO. _MIS,.CHM 

P5865P OR / 31/66 42 70 7 SENE RENO LIVESTOCK CORP **NAN HENDERSON HEARTSPEAR 11 STO 15 75 
Peo514w 03/04/85 42 70 ” SESE USFS SHELL #TH 259 CAN STO 

P7aR4ATW 01/03/89 42 70 ial SESE USFS TH 2599 UNA STO 

PSOSS7W 10/31/79 42 70 4 NWSE SHELL OTL COMPANY 910 MON MIS 0 390 
P49R94W 09/19/79 42 70 an) SWSE SHELL OIL COMPANY 9.15 AAC MON MIS 0 440 
P49890W 09/19/79 42 70 10 NENW SHELL OF COMPANY 10.3 MON MIS 0 wO0 
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|GROUNDWATER RIGHTS FOR NARO NORTH LBA TRACT 


| Permit No.| Priority | Tas| Rug | Sec | Applicant ; Facility Name | Status | Uses |YidAct| T_D. 
P302498 10/04/79 42 #70 0 NWSE SHELL Of COMPANY 10 10 WON MIS 0 320 
peaeg7™ 09/19/79 42 70 = NWSW SHELL O81 COMPANY 10-12 MON MIS © 420 
Paonone O9/19/79 42 70 © NWSW SHELL On COMPANY 1s ABA & CAN MON 0 oe 
P5478 3W 11/20/80 42 70 11 WNWNW CABALLO RGQJ0 INC MON_MES 0 335 
P3025 10/04/79 4202«-70)—t—«wL (ass SHELL. OL. COMPANY i MON MIS 0 20) 
Paos00% 09/19/79 42 «76 )~=6 1k) Ss SENW «SHELL O8 COMPANY le ARC MON MES rn 197 

|Paseyow 09/19/79 42 «©6©70)~—o1s SEW s SHELL O91 COMPANY 116 Aa MON MIS 0 200 
Paeosw 04/23/71 42 70 11 SWNE RENO LIVESTOCK CORPORATION HLARTSPEAR 19 aD STO 25 60 
Peon lw 09/19/79 42 70 14 WNWNE SHELL O18 COMPANY 14-2 UNA MON MIS 0 306 
Ps0251W 10/04/79 42 #70 14 NWNW SHELL O81 COMPANY +4 MON MIS 0 340 
Psongs 09/19/79 42 70 1S NENW SHELL O1 COMPANY iS-3 MON MIS 8 oun 
PSOSSSW 10/31/79 42 70 1S SENE SHELL ON COMPANY 58 MON MES 0 320 
PS0SS6W 10/31/79 42 70 1S SWNW SHELL O81 COMPANY SS MON MIS ° 420 
PlIO7oRW 0/27/71 42 7 1S SWNW JOED BANKS CAN IND 725 340 
PROSIP 3/20/61 42 7 £15 SWSW USFS RENO #T B S2 STO ‘ 435 
Pwom lp Onjoz/e 42 70 8 NWSE USFS WILKINSON 6T B 107 sTO 4 10 
P23600SP O1/14/74  42—is7s—«‘*is«sNSESW)s PAUL & EDIT BRUTY WILKINSON WILKINSON @1 sTO.DOM 5 12 
P426200 3/10/78 42 #70 23. SESE USFS SEAM MONITOR WELL ¢23 MON MIS 0 200 
pso097W onj22/77 42 #70 21 SWSE USFS SEAM MONITORING WELL #1-D MON MIS 0 255 
P4009 3W oaj22/77  42«Co70si=2k is SWS sCUSFS SE.\M MONITORING WELL #1-F MON MIS 0 200 
P42617W 03/10/78 +42 #7 21 SwSW USFS SEAM MONITOR WELL #20 CAN MIs 
P7797 W 06/2/84 42 #70 23 NESE USPS RENO SPRING 6T B17 STO i ‘ 
P12746P 12/30/50 42 70 2S wNESW USFS EDWARDS #78 32 STO 4 on 
PROGR o7/31/64 42 70 2% SwSW USFS EDWARDS sT B84 sTo 4 464 
P39795W 07/29/77 42 7 2 WWNE USFS USPS MONITOR WELL #1 MON MIS 0 16S 
P42632W 03/10/78 42 #70 27 SESE USFS SEAM MONITOR WELL #35 MON MIS 0 35 
Ps0097W oaj22/77  420«Co7s—ia2tié«SESKEE.sCUISF'S SEAM MONITORING WELL 62 MON MIS 0 35 
P8009 |W oaj22/77 42 #70 £2 SESE USFS SEAM MONITORING WELL #1. MON MIS 0 165 
Pa 2628W 03/10/78 42 #7 £2 SWSE USFS SEAM MONITOR WELL #31 MON MIS 0 200 
156 1W 06/17/71 42 #70 2? SWSE USFS EDWARDS 6TB 154 CAN STO MIS 
P426298 03/10/78 +42 #70 #8627) «6SwSW USFS SEAM MONITOR WELL #32 MON MIS 0 200 
P25764W 01/22/74 42 70 2% NENW MEADOWLARK FARMS, INC ~ MACKEY #42 CAN MON MIS 

ROBERT R. & DOROTHY YVONNE MACKEY 
P25763W 01/22/74 42 70 2% SESE MEADOWLARK FARMS, INC ~ MACKEY #41 CAN MON MIS 
ROBERT R. & DOROTHY YVONNE MACKEY 
P25768W 01/22/74 42 7 $= SWNE MEADOWLARK FARMS, INC ~ MACKEY «88 CAN MON MIS 
ROBERT R. & DOROTHY YVONNE MACKEY 
P2S762W 01/22/74 42 7 = SWSW MEADOWLARK FARMS, INC * MACKEY #40 ABA MON MIS i 440 
ROBERT R. & DOROTHY YVONNE MACKEY 
P6027 5W O3/12/82 42 «#970 = =©632—SsNNENW)sEENERCOR INC ENERCOR ¢1 CAN MIS 80 485 
P25766W 01/22/74 42 #70 32 NWNW MEADOWLARK FARMS, INC ~ MACKEY #44 ABA MON.MIS i 420 
P25767W 01/22/74 42 47 32 NWSW MEADOWLARK FARMS, INC * MACKEY #45 ABA MON MIS i 400 
ROBERT R. & DOROTHY YVONNE MACKEY 
p25765W 01/22/74 42 70 32 SESE MEADOWLARK FARMS, INC ~ MACKEY #43 CAN MON MIS 
ROBERT K. & DOROTHY YVONNE MACKEY 
oo 01/22/74 42 #70 32 SWNE MEADOWLARK FARMS, INC ~ MACKEY #89 CAN MON MIS 
ROBERT R. & DOROTHY YVONNE MACKEY - 
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\GROUNDWATER RIGHTS FOR NARO NORTH LBA TRACT 


Permit No.| Priority | Tes| Rag | Sec| qq | Applica=: i Facility Name | States | Uses (|¥idAct| T_D. 
ee) | 63/10/76 42 70 33 Sa «4USFrS SEAM MONITORING WHLL «2 CANS MUN MIS 
Pais 03/0/78 42 70 33 wane «6USFS SEAM MONITOR WHLL @2! CAN wis 
Penne om 22,77 42 70 33 SNe USS SEAM MONITORING WHI #2 1 Mun MIS 0 a) 
Peo 1076 oa/22/77 42 70 33 sne USPS SLAM MONTTORING WHLL «3 F Morn MES 14) a 
reoiole of 22/77 42 70 33 sve USS SEAM MONTTORISG WELL «3D MON MIS 0 Jt) 
Pears 8/22/77 42 70 33 Ss uss SEAM MONTORING WELL 3 ™@ worn MES 0 220 
Pecos 6/22/77 42 70 33 Sse USPS SEAM MONITORING WEHLL #3 MON MIS o 
rms w o3,00;/76 42 70 33 Sse USPS SLAM MONITOR WELL #33 Morn WIS a) ao 
rmwhe 63/10/76 4.2 70 33 Sse uss SEAM MONTTOR WELL #279 Morn MIS o 24 
P42 248 03, 0,;78& 42 70 33 Sse USPS SLAM MONITORING WHLL #77 Mors’ wes 0 nO 
Pé2276 o3/10;78 42 7e 33 sss USS SEAM MONITOR WELL #25 MON REIS 0 20 
P4250 63,10/768 42 7a a3 a6 |6USS SLAM MONITOR WELL #28 Mon Mrs 0 leo 
Peo Go oa; 22/77 42 70 33 we USS SLAM MONITORING WELL 3 N MON MIS 0 ath) 
Pear’ oa; 22/77 42 70 33 s~Nr |06UUSS SEAM MONITORING WELL #2 J MON MIS 0 ” 
rms 63/10;78 47 70 33 sane «USFS SLAM MONITOR WELL #22 CAN wis 
ramz7w 63/10/78 42 70 33 ws 6UUSrS SEAM MONITOR WELL ¢30 MON MIS o 255 
Pa2H216 63/10/78 42 70 33 ssw «USS SEAM MONTTOR WELL #24 CAN MUN MIS 
Pere wwe o8/22/77 42 70 44 NENE 6USFS SEAM MONITORING WEILL @2 1 Mon MIS 0 loo 
rim 03/16/78 42 70 ya ss USPS SEAM MONTTOR WELL #37 CAN MON MIS 
Pate 03/10/78 42 70 44 swsew USFS SEAM MONITOR WELL @34 CAN wis 
™ 144.00 o7 19 m2 42 70 ww St «6S CC OTMLTS WADE @! CAN sTo 
Silleoww 01/27/83 42 70 2 SwSsW WSEERLC POULLIPS PETROLEUM CO JACKS GAMBLE @1 CAN wis 25 Jet) 
PIO2531W ao 06 °% 42 70 ™» Swsw WSELC * DANIEL/JOVCE TRACY” JACKS GAMELE @1 UNA sTO 2% Tet) 
MARC /TAMALA TRACY 
rize220~8 07 /@3/Ge 42 70 » SENnw WSHLC* VATES PETROLEUM CORPORATION SCHOOL CREEA CS STATE #1! UNA CHM 
mM P72" o4, 29 a3 42 71 ~ NENE GRIDLE BIT RANCH OO BRIDLE WIT #2 CAN STO 
reme, |e 0421/95 42 73 10 NWNE JERRY DNLTS NERC HIRDSALL #1 UNA 8TO 20 $C) 
P25580%8 01/09/74 42 71 11 NWwWhe USFS STUART #T BH 174 CAN STO 
P32145~% 02/10/76 42 71 11 Swe 6USFS STUART eT 174 sTO 10 sO 
PeoaTP 07/13/61 42 71 12 Ssh 6 6U SPS STUART #T B 115 STO 4 172 
PIZ7TS 12/30; 42 7i 13 sSvsw USFS STUART «TH % sTO 4 121 
PiZ799P 12/3; 42 71 22 NWSE USFS MATHESON #TH 34 CAN STO 4 169 
mi?y)w om /ii/e@2 42 71 24 vws? USFS POC WILKINSON RANCH @) sTO 5 10 
P2 tet o1/ias7ve 42 71 Pad NESE PAUL &A EDITH RUTH WILKINSON WILAINSON @) 8T0. DOM 25 220 
P25e0e8P 01/14/74 42 7} Pal) SwvW PAUL & EDITH RUTH WILKINSON WILKINSON #4 STO 4 10 
P°e4ew 6/16/70 42 7i 2b SWNW PAUL WILKINSON MIDDLE PASTURE #1 STO 25 140 
P29) 46W 05/07/75 42 71 27 NENW USFS WRIGHT #T 8 195 STO 10 175 
P531o9~ om 04/81 42 71 MN NWNW DPLTS BROS PMLTS BROS #1 STO 10 735 
Pri27 oP 12/30/63 42 71 33 Sane) |6USFS MATHESON #TB 72 STO 4 UNA 
Pa4st2ow 07, 20/78 42 71 4 west USFS MARC, 04 STO 5 1a3 
PizZ7 SOP 12/30/66 42 71 35 Swsr USFS WILKINSON #TH 129 8To 4 Pad) 
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[GROUNDWATER RIGHTS FOR NARO SOUTH LBA TRACT 


| Permit No. | Priority | Tas | Rng | Sec | ¢q Applicant i Facility Name | States | Uses =| VidAct | TD. 
Pevser m/o7T/ee 41 70 2 SWwSt USFS TECALA 6T B 133 sTO 4 595 
P2S007F o1/iays74 = 4 738 t NWSE PAUL & EDITH RUTH WILKINSON WILAINSOW «3 sTO 4 805 
P231468 07/18/51 41 70 9 Sewe JOHN C DILTS, 2 DALTS @21 sTO ‘ 70 
27246 12/01/82 41 70 iz NWNE PIILLIPS PETROLEUM COMPANY ENL OF MORGAN RTLER @1 CAN wis we azo 
Pso7 lew mame 4 70 i2 NONE PHILLIPS PETROLEUM COMPANY MORGAN RIRER @! CAN wis 1» 1820 
15246 o7T;mya2 41 70 i2 NONE PHILLIPS PETROLEUM CO MORGANS RIKER | CAN wis 100 1820 
Peeoeee sews 4 70 i2 NWNE USPS MORGAN RIAER €TH 250 CAN STO 

PIG o7/25/51 41 70 lo SESE JOHNC DILTS, JOHN DILTS 63 WELL UNA sTO & Pale) 
Piizsow O17; 41 70 is Sinw 60USrS BELL 6T 8 199 (DEEPENED) STO 10 o44 
milo myi7/;77 41 7¢ 20 NESE USFS DOW 108 ANTELOFT CAN wis 

raiirow o/i7/77 41 70 20 NESE USFS SOW 107 ANTELOPE AHA MON MIS 

miM7w wyi7;77 4 70 20 swse USS DOW 130 ANTELOPE CAS MON MIS 

mi eew m/i7/77 41 70 Zo swSse USFS SUW 109 ANTELOPE CAN wis 

Pessor ie 4) 70 25 Swsw USS IRWIN #7 BOO STO 4 ed) 
P2959 MS o2;19/74 41 70 27 NWHE JOHN C DILTS, JR IMLTS @27-41.70 sTO 5 B45 
Pa44eooe omoa;7e 41 70 31 NESE INDUSTRIAL PIPELINES SOUTH CENTRAL INC HN @2 CAN wis 35 23 
reseo7w omyoa;7e 4) 70 31 NESE (INDUSTRIAL PIPELINES SOUTH CENTRAL INC WN 63 CAN wis 

peso" mon;78 4) 70 31 NESE (INDUSTRIAL PIPELINES SOUTH CENTRAL INC HN #5 CAN wis 

P44498" oaos;7e 41 70 31 NESE INDUSTRIAL PIPELINES SOUTH CENTRAL INC HIN 04 CAN wis 

P2301wW o8/i4/30 4) 70 33 NESW JOHNC DILTS, JR IMLTS 08 STO 15 540 
PI72G myi7y/s2 4 TO 35 NWSW JOHINC DILTS, JR JOHN DILTS 04 WELL UNA STO ARR 7 600 
Pios4s iow 12/974 71 I NWSW REDSTONE RESOURCES, INC PEDERAL 134C 111 UNA STO.MIS CHM 

P7173 O1/i4sme 4 71 ! Swww USPS WILKINSON SPRING TH #55 UNA STO 

PS77998 o7T/e7/ei 4 7 2 NENE VALENTINE CONSTRUCTION INC THUNDER CREEA @! CAN Mis baal] amo 
Po5i.izw O2/12/% 41 71 2 NENE PRANOCES PUTNAM JIN 03 UNA DOM STO 20 am) 
Po5 335 07 / wai 4) 71 2 NENE FRANCES PUTNAM JINK 62 UNA DOM STO © Vow) 
PS7757W 07/30/81 4! 71 2 SENE HARRY G PUTNAM JINK @] CAN sTO DOM 

Pesi3iw O2/12/%5 41 71 2 SENE WARRY G PUTNAM JINK @) CAN DOM STO 

ri2z7ser 12/30/51 4) 71 5 NESW USFS MATHIESON #TH 42 STO 4 122 
peaia0w oT;m;7e 4 71 3 NWS USPS MARG #5 sTO 5 163 
P707 298 o7/23/85 41 71 10 SESW JERRY DILTS BRIDLE BIT RANCH #3 AWA STO 0 270 
Psei2iw 05/18/81 41 71 1 NENE 1G WORN PRACTIONATION BH PRAC @1 Mis 25 we 
M7R07TW m/27/84 41 71 13 NWwNwW USFS WILAINSON SPRING #T 39 sTO 05 x 
Pa433iw o7/;2/78 = 41 7i i4 SESE 60UUSFS MARC, 0 STO a) 605 
POOR 2 oa/24/94 = 41 71 24 NENW WESOO, INC WESCO #1 UNA wis 8 ye 
Periz O2/11/83 = 41 71 24 SWNE BRIDLE BIT RANCH BRIDLE BIT RANCH @1 sTO 6 442 
Pi 29450" oyis/oo 4 7 2 NENE INDEPENDENT PRODUCTION OO INC SEARCHLIGHT @41 2 UNA sTO.CHM 

Pi29eo1W o7/18/oo 4) 71 2 NESE INDEPENDENT PRODUCTION ©0 . INC SEARCHLIGHT #43 2 UNA STO. CHM 

Pi294526 ois 4 71 2 NWNE INDEPENDENT PRODUCTION OO. INC SEARCHLIGHT #31 2 UNA sTO.CBM 

Pi29447W wisn 4 71 2 NWSE INDEPENDENT PRODUCTION CO . INC SEARCHLIGHT @33 2 UNA sTO.CHM 

Pi 29400W o;/18/oo 4) 71 2 SINE INDEPENDENT PRODUCTION OO. INC SEARCHLIGHT @42 2 UNA sTO_CHM 

Pizoa5ow Je 71 2 SESE INDEPENDENT PRODUCTION OO . INC SEARCHLIGHT #44 2 UNA STO. CBM 

Pi2945eW o;i18/oo 4) 71 2 SWNE INDEPENDENT PRODUCTION OO | INC SEARCHLIGHT @32 2 UNA sTO.CHM 
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i Facility Rame | Stetes| Uses =| Vid Act |) TD. 

ow, DEP ENENT PRODUCTION OO MMC SEAMCHLIGNT 34 2 UNA sto CW 

Ld ad SOLPENDENT PRODUCTION CO INC SLARPOMLIGNT #41 11 USA stu Chm 

us NOLEN PRODUCTION OO. IMC SEARCHLIGHT @21 11 UNA sTO CM 
Pizessiw “ie 4! 71 18 WON WEP PROC TION CO. SEAROMLIGNT @3:5 11 UWA sTUO (ww 
Pize4i ye oma 41 7 it NeNe INDEPENDENT PRODUCTION CO. INC SEAROMLIGHT @11 11 USA stu Ch 
risaewse “ime +4) 71 13 5 OPES PRODUCTION CO. mvc SLABOMLIGHT #42 11 UNA sto CMM 
riswwe w;ice 41 7 1} Se INDEPENDENT PRODUCTION CO. INC SEARCHLIGHT @22 11 UNA sTUO Chm 
Prizes wma 41 7 1 Se INDEPENDENT PROPUCTION CO. TNC SEARCHLIGHT 632 11 USA sTO CNM 
Pi 294eeu taco 41 71 i! See INDEPENDENT PRODUCTION CO. IM SEARCHLIGHT @12 11 UNA sToO.Chm 
Pizsi 266 eZcTamD 41 7 1S NES 8 6BAREETT RESOURCES COMP MATHIESON 23 15 417! UWA chm 
7890" o7 10 64 4) 71 27 sw US'S 1S NERO SPRING OT Hh O35 STO 65 * 
Pod 67/25/73 4! 7 7 eee PATRICIA L (SPN SPRING, © 10 STU 25 * 
r2iywew 7/25/73 4) 71 Me SWNE PATRIQUIAL (St NP OE ARTESIAN 03 STO 1 a) 
Plier O7/25/73 41 71 35 ENE PATRICIA L ISD NERO ARTESIAN 04 S70 Low > U pebcrvene 
Piles oa 01, %4 4) 71 35 VN BOMORTE ISDN COAL MINE @) sTO 25 we 
P7624 m%/12,69 41 71 a5 SINE WAYNE FP BRANNAN LANE RANC DIES MRANNAN @| CAN rwE> 
PieGle we1/72 4) 71 35 Swe WSALC HW R MATHESON STATE MATHIE SUN @| IND) wm) ” 
Pere 12/69 41 71 35 SwNwW STATE OF WYOMING "WAYNE P BRANNAN BRANNAN 02 CAN mb 
P2997" 07/25/73 4! 71 35 SWS PATRICIA L (Or NP ROE SCHOOL HOUSE @|! STO [xm LD 5 
Pot, }Oae 12/14/78 4) 71 0 NESW WS ELC “PATHICIA EISEN ROE EISEN LAR STATE ©} sTu 
rem @5,13,/82 ball me 6 NENW DAVIS OFF COMPANY CYAVTS POEBUN 0) CAN wis 
peaizw v;ms 70 6 veer 6S MAML, 07 8TO . 722 
me Oe % 27/84 “0 70 9 a «USS MORTON SPRING TR 32 UNA STU 15 * 
reoul 10/05, 77 © 70 1 NENE ADORE OF & GAS CORP ADOHE PENTON @} CAN Mis 0 725 
Po) 30% 1/7/78 “0 70 i ENE 60S MORTON eT H 211 STO 18 725 
PeoeeP 07 / 20 65 bal 70 1 vwew USS MORTON #T B O4 8TO 4 70% 
Peon 7P 05/01/65 bal 71 ! Sesh USPS MORTON #T B93 sTUO 4 why 
Piya 04/19/77 0 71 5 Vow USS SENG ROPER © TH 20m sTO 10 was 
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ATER RIGHTS FOR LITTLE THUNDER LBA TRACT \> 
= Permit No. | Priority | Tas | Rng | Sec ae | Applicant | Facility Name | Status| Uses | YidAct| TD. : 
> PS8S7P 07/31 /% 42 70 4 SWSW ATLANTIC RICHFIELD COMPANY HEARTSPEAR 3 CAN STO 2 233 

Po7 862% 11/07/94 42 70 4 SWSW ATLANTIC RICHFIELD COMPANY ENL HEARTSPEAR 3 STO.IND_MIS 5 
PSs SP 08/31 /% 42 70 7 SENE RENO LIVESTOCK CORPORATION HEARTSPEAR 1! STO is i 
“NAN HENDERSON > 
Pessi4w 03/04/85 42 7% s SESE USFS SHELL #TB 259 CAN STO 75 
P7SS47W 01/03/89 42 70 s SESE USFS TB 259 UNA sTO 
PSOSS7W 10/31/79 42 70 4 NWSE SHELL Of. COMPANY 9-10 MON_MIS 0 390) 
Pageose 09/19/79 42 70 4 SWSE SHELL OL COMPANY 9-15 MON MIS ri) 440 
Pi27S7P 12/30/30 42 70 2 NENW USFS REVLAND 6TB 35 STO 4 
Ps4327W 07/20/78 42 70 2 nwsw USFS MARG #2 STO 3 
P101801W 03/20/% 42 70 3 NESW &RIDLE BIT RANCH CO BBRC BLACK BUTTE #1 UNA STO 20 
Pils 7ew 02/22/00 42 70 7 NESW PRIMA O9FL/GAS COMPANY PORCUPINE-TUIT #7-31 UNA STO,.CBM 
P123475W 02/22/00 42 70 7 NWNW PRIMA OFL/GAS COMPANY ‘PORCUPINE-TUIT 67-22 UNA STO.CBM 
Pi2}4azw 62/22/00 42 70 7 NWSE PRIMA O9L/GAS COMPANY PORCUPINE-TUIT 67-42 UNA STO.CBM 
PizZs79W 02/22/00 42 70 7 NWSW PRIMA OFL/GAS COMPANY PORCUPINE-TUIT #7-32 UNA STO.CBM 
Pl23477W 02/22/00 42 70 7 SENW PRIMA O1L/GAS COMPANY PORCUPINE-TUIT 7.24 UNA STO.CBM 
Pi23481W 02/22/00 42 70 7 SESW PRIMA OFL/GAS COMPANY PORCUPINE-TUIT #7.34 UNA STO.CBM 
Pizs74sw 02/22/00 42 70 7 SWNE PRIMA OFL/GAS COMPANY PORCUPINE-TUIT 67-13 UNA STO.CBM 
P123476w 02/22/00 42 70 7 SWNW = PRIMA OFL/GAS COMPANY PORCUPINE -TUIT #7.23 UNA STO.CBM 
Pi23483w 02/22/00 42 70 7 SWSE PRIMA OFL/GAS COMPANY PORCUPINE-TUIT 67.43 UNA STO.CBM 
PTRRT ON 01/23/89 42 70 7 SWSW BRIDLE BIT RANCH CO BRIDLE BIT RANCH #31 DOM 25 
P123480W 02/22/00 42 70 7 SwWSW PRIMA OFL/GAS COMPANY PORCUPINE-TUIT 7.33 UNA STO.CBM 
397 2W 04/29/83 42 70 ) NENE 8RIDLE BIT RANCH CO BRIDLE BIT #2 CAN STO 
URS IW 04/21/95 42 70 10 NWNE JERRY DILTS HISRC BIRDSALL @1 UNA STO 20 
4 P25580W 01/09/74 42 70 li NWWNE USFS STUART #7 8. 174 CAN STO 
. P3214Sw 02/10/76 42 70 r SwWNE USFS STUART #78. 174 STO 10 
al P74933W 06/19/87 43 70 4 SENW JACORS LAND & LIVESTOCK COMPANY RM 4 IC UNA MON 0 2908 
a p7 49320 06/19/87 43 70 4 SWSE JACOBS LAND & LIVESTOCK COMPANY JM 4 Ww UNA MON 0 225 
= P120261W 1/01/99 43 70 4 NWSW RIM OPERATING, INC CBM H 413-04 UNA STO.CEM 
P120260W 11/01/99 43 70 4 NWNW RIM OPERATING, INC CBM H 411-04 UNA STO.CBM 
g P1L20208~ 11/01/99 43 70 5 SESE RIM OPERATING, INC CBM H 044.05 UNA STO.CBM 
r P120264W 11/01/99 43 70 5 SESW = RIM OPERATING, INC CRM H 424-05 UNA STO.CBM 
= P120266W 11/01/99 43 70 5 NESE IM OPERATING, INC CBM H #33-05 UNA STO.CBM 
. P120263W 11/01/99 43 70 4 NWSW RIM OPERATING, INC CBM H 413-05 UNA STO.CBM 
P120267W 11/01/99 43 70 5 SENE IM OPERATING, INC CBM H 642.05 UNA STO.CRM 
y P120262W 11/01/99 43 70 5 NWNW RIM OPERATING, INC CHM H 411-05 UNA STO.CBM 
t Pi2iseew 12/27/99 43 70 5 NENW IM OPERATING, INC CBM H 422-05 UNA STO.CBM 
3 P120265W 11/01/99 43 70 5 NWNE RIM OPERATING, INC CBM H 431-05 UNA STO.CBM 
C)] |rizozrew Nolo 43 70 6 NWSE RIM OPERATING, INC CBM Hi #33-06 UNA STO.CRM 
® P120269W 11/01/99 43 70 6 NWNW RIM OPERATING, INC (CBM H 611-06 UNA STO.CBM 
— P120270W 11/01/99 43 70 6 NWSW RIM OPERATING, INC CRM H 413-06 UNA sTO.CBEM 
y Pi2o2z71W 11/01/99 43 70 6 SENW RIM OPERATING, INC CBM H #22-06 UNA STO.CBM 
pi2o27 20 11/01/99 43 70 ' SESW IM OPERATING, INC CBM Hi 424-06 UNA STO.CRM 
> P1202760W 11/01/99 43 70 6 SESE IM OPERATING, INC CBM MM 644.06 UNA STO.CBM 
m Pi2027 30 11/01/99 43 70 6 NWNE IM OPERATING, INC CBM H #3106 UNA sTO.CRM 
/Y 
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| Permit No. | Priority | Tams | Rng | Sec| gq | Applicant | Facility Name | Stetes| Uses | YidAct| TD. 
P1 20275 11/01/99 43 76 6 SENE RIM OPERATING, INC CEM H 642-06 UNA STO.CEM 

Pi 280634 08/04/00 43 70 7 SESW RIM OPERATING, INC CHM H 24-07 UNA STO.CEM 

P12%62154 06/09/00 43 76 7 NWWNE RIM OPERATING. INC CBM H #3107 UNA STO,.CEM 

Pi 22794 11/01/99 43 70 7 SENE RIM OPERATING, INC CBM H 642-07 UNA STO.CBM 

PIDI7EW 11/01/99 43 70 7 SEN RIM OPERATING. INC CBM H €22.07 UNA STO.CEM 

P120277W 11/01/99 43 70 7 NeNK RIM OPERATING, INC CHM H @11-07 UNA STO.CBM 

P204956 04/09/73 45 72 20 SESE ATLANTIC RICHFIELD COMPANY BTW WW *% AAG MON G 172 
P204948 04/09/73 43 70 20 SESE ATLANTIC RICHFIELD COMPANY BTR WW #8 A MON 0 260 
P2049 1W 04/09/73 43 70 21 NENE ATLANTIC RICHFIELD COMPANY BTR WW #  . MON 0 2 
P3252 03/04/76 43 70 2i NWNW ATLANTIC RICHFIELD COMPANY BTR WW «5S Le RES MIS 25 18S 
Pees 62/18/77 a3 70 21 NWN ATLANTIC RICHFIELD COMPANY ENL BTR WW #5 AC RES MiSs i2 185 
P204680 04/09/73 43 70 2i NWN ATLANTIC RICHFIELD COMPANY BTR WW #5 AA MON i 185 
P20301W 04/09/73 43 76 26 swe ATLANTIC RICHFIELD COMPANY uTeY WW #8 ABS MON 0 i135 
P20500~8 04/09/73 43 70 28 swe ATLANTIC RICHFIELD COMPANY BTR WW #1 AAC MON 0 22 
P25125W i2/i0/73 43 70 33 Swse ATLANTIC RICHFIELD COMPANY BTW WW #104 AAC MON 0 143 
Pi 28064% 08 (04/00 43 71 i NWSE USFS” RIM OPERATING, INC CBM D 33-018 UNA S70.CiM 

Pi2Zs2 IW 65/25/00 43 71 i NWN RIM OPERATING, INC CEM Dell ol UNA STU,.Ci™ 25 395 
Pi2My~e 02/28/00 43 71 1 NWNE RIM OPERATING, INC CMC #3101 UNA STO.ClM 

Piliss7Ww 12/27/99 43 71 i SENSE RIM OPERATING, INC CRM D #42 01 UNA STO.CiM 

Pi2is4eaWw 12/27/99 43 7} i SLNW RIM OPERATING, INC CHW D #2201 UNA STO.CBM 

P120248W 11/01/99 43 71 i SESE RIM OPERATING, INC CHM D #44 01 UNA STO.ChM 

PI20247W 11/01/99 43 71 i NWSE RIM OPERATING, INC CHM D 433-01 UNA STO.CliM 

P120240W 11/01/99 43 71 1 ssw RIM OPERATING, INC Ci D 24 01 UNA STO.CHM 

P120245W 11/01/99 43 71 } nwsw RIM OPERATING, INC CM D #1301 UNA STO.Chi™M 

Piznee7w 0a/17/00 43 71 5 sanw “BARRETT RESOURCES CORP STUART PEAIPERAL 123-4371 UNA ci 

PL 284080 08/17/00 43 7i 5 S¥wSH BARRETT RESOURCES CORP STUART PEDERAL 14.3 4371 UNA CHM 

Pt 28409% 08/17/00 43 71 5 NESW BARRETT PESOURCES CORP STUART PRDVERAL 233-4371 UNA chu 

Pi 2e47Ow 08/17/00 43 71 5 SWS BARRETT RESOURCES CORP STUART PEDERAL 34.3437! UNA ch 

Pi 2847 Ww 08/17/00 43 71 4 SWINE BARRETT RESOURCES CORP STUART PEDPERAL 324-4371 UNA cM 

Pi 2847 26 oa/17/00 43 7i 7 NENW BARRETT RESOURCES CORP STUART PEDERAL 214-4371 UNA CHM 

Pi2aa7aw 08/17/00 43 71 4 NENE BARRETT RESOURCES CORP STUART PREDERAL 41-4 4371 UNA CHM 

Pi28471W 08/17/00 43 71 4 Saw BARRETT RESOURCES CORP STUART PEDYERAL 12 4.4371 UNA cM 

Pile lGOw 08/06/99 43 71 4 NWSW BARRETT RESOURCES CORP STUART 13-4 UNA cH 

PILIRIOIW 08 (06/99 43 71 4 ssw BARRETT RESOURCES CORP STUART 24.4 UNA ch 

PilsleZ2w 08/06 (99 43 71 4 NWS? HARRETT RESOURCES CORP STUART 33.4 UNA cy 

Pl isin aw On 06/99 43 71 4 SESE BARRETT RESOURCES CORP STUART 44 4 UNA CHM 

PLB lOOwW on 06/99 43 71 5 NWSE BARRETT RESOURCES CORP STUART 33.5 UNA CHM 

PLialORw oR (06 (99 43 7i 5 NESE BARRETT RESOURCES CORP STUART 44 5 UNA chm 

PLialO7Ww on 06/99 43 71 5 SENE HARRETT RESOURCES CORP STUART 42.5 UNA chm 

Pi1a165w 08 06H 99 43 71 5 SESW BARRETT RESOURCES CORP STUART 24 5 UNA CHM 

Pi2187Rw 12/29/99 43 71 5 NWNW BARRETT RESOURCES CORP STUART 11.5 UNA chm 

Pi21a7oOW 12/29/99 43 71 5 NWSW BARRETT RESOURCES CORP STUART 135-4371 UNA cM 

Pi214a0W 12/29/99 43 7i 5 NWNE BARRETT RESOURCES CORP STUART 31.5 4371 UNA cM 

PILla1Oaw On 06 99 43 71 5 SENW RARPRETT RESOURCES CORP STUART 22 5 UNA cM 

Pi 2aa7Tw on, 17/00 43 71 Lt SWwSWw USPS" BARRETT RESOURCES CORP PEDERAL 14 84371 UNA ch 
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i Facility Name Stetus| Uses | YidAct| TD. 
NENW ‘FEDERAL 21-8-4371 UNA CHM 
NESW FEDERAL 23-8437! UNA cum 
Swe PEDERAL 32-86-4371 UNA CBM 
NENE PEDERAL 41-68-4371 UNA cam 
sww FEDERAL 12-86-4371 UNA Cie 
SwNE STUART FEDERAL 329-4371 UNA cee 
RENw ARCH FEDERAL 21-9-437! UNA CBM 
NESE STUART FEDERAL 43-9-4371 UNA cum 
swnw ARCH FEDERAL 12-9-4371 UNA CoM 
NENE ‘STUART 1-41-9 UNA = MIS.CBM 35 540 
NESE STUART FEDERAL 42-9 UNA cum 4 $42 
NENE ENL STUART FED. 1-41-9 UNA CBM 0 540 
swsw ‘STUART FEDERAL 14-10-4371 UNA Ci 
swnw STUART FEDERAL 12-10-4371 UNA CBM 
SWNE STUART FEDERAL 32-10-4371 © UNA cum 
Pizeeaye 08/17/00 43 «671 «= 80 Ss SWS =—sUSF'S™* BARRETT RESOURCES CORP STUART FEDERAL 34-10-4371 UNA chm 
Pizs490W 08/17/00 43 73 © NENE  USPS™ BARRETT RESOURCES CORP STUART FEDERAL 41-10-4371 = UNA CHM 
PLisiegw 08/06/99 «43°71 10S NESW) = BARRETT RESOURCES CORP STUART 23-10 UNA cum 
|Pizse9iw 08/17/00 43° «71s 1} Ss NESW) =sUSPS™* BARRETT RESOURCES CORP PEDERAL 23-11-4371 UNA cum 
PL21917W 12/30/99 43 «971 «= 3s «BARRETT RESOURCES CORP ZIMMER 43-11 UNA cum 
Pi219iew 12/30/99 43 «671 = SWS «BARRETT RESOURCES CORP ZIMMER 34-11 UNA cum 
P120249% 11/01/99 «43 71 2s NWINW RIM OPERATING, INC CBM D 11-12 UNA ss STO.CBM 
Pi202sew 11/01/99 «43s 71s 2s NWSE RIM OPERATING. INC CBM D 633-12 UNA = s- STO,CBM 
Pi 20250 11/01/99 43) 71s 2s NWSW RIM OPERATING. INC CBM D 413-12 UNA = STO.CBM 
P120253W 11/01/99 43) 71s 2s SWINE RIM OPERATING, INC CBM D 431-12 UNA ss STO.CBM 
Pi 20250W 11/01/99 43 71 i2 SESE RIM OPERATING, INC CBM D 044-12 UNA STO,.CBM 
pi20251W 11/01/99 «4371s 2s SENW RIM OPERATING, INC CBM D 422-12 UNA ss STO.CBM 
P120255W 11/01/99 43) 71 2s SEN =I OPERATING, INC CBM D 042-12 UNA ss STO.CHM 
Pi 202526 11/01/99 43 71 12 SESW RIM OPERATING, INC CHM D #24-12 UNA STO.CHM 
PLi2sKOWw 10/30/98 43 71 53 NWNW GARRETT RESOURCES CORP YOUNG 15-13 UNA CHM rm 410 
P123115W 02/07 /00 43 71 13 SESE BARRETT RESOURCES CORP HOPKINS TRUST 44 13-4371 UNA CHM 
Pi2z3i low 02/07 /00 43 71 13 NWSE BARRETT RESOURCES CORP ARCH 33-13-4371 UNA CHM 
Pi2i919W 12/30/99 43 71 13 SENW BARRETT RESOURCES CORP ARCH 22-13 UNA cum 
Pi21920" 12/30/99 43°) «71 = 43s SESW = BARRETT RESOURCES CORP ARCH 22-13 UNA CHM 
Pi2iomew 12/31/99 43°) «7183s NWSW) = BARRETT RESOURCES CORP ARCH 13-13 UNA CHM 
Pizs4o2W 08/17/00 43° «7))~— 4s SWINE —sUSPS** BARRETT RESOURCES CORP FEDERAL 32-14-4371 UNA cum 
Pi 2849 Ww 08/17/00 43 71 14 Swse USPS” BARRETT RESOURCES CORP PEDERAL 34 14-4371 UNA CHM 
Pizsilew 02/07 /00 43 71 4 SWwNWw BARRETT RESOURCES CORP REVLAND TRUST 12.14 4371 UNA CHM 
Pi2zsil2zw 02/07 /00 43 71 14 NENW BARRETT RESOURCES CORP REVLAND TRUST 21 14-437! UNA CaM 
Pi2zZsiliw 02/07/00 43 71 14 NESW BARRETT RESOURCES CORP REVLAND TRUST 23 14 437! UNA CHM 
Pi23113W 02/07/00 43 71 14 swsw BARRETT RESOURCES CORP REVLAND TRUST 14 14 4371 UNA cH 
PI21921W 12/30/99 43 71 14 SENE BARRETT RESOURCES CORP ARCH 42.14 UNA cH 
PI2Z1922W 12/30/99 43 71 i4 SESE BARRETT RESOURCES CORP ARCH 44 14 UNA CHM 
Pi2Bi4iW 08 /08 /00 43 71 16 NENE WSBLC MAK OF COMPANY, INC MILLS STATE 16.1 UNA CHM 
Pi 28142W 08 (08 /OO 43 71 16 SWNE WSALC MA K OF COMPANY, INC MILLS STATE 16 2 UNA CHM 
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|_ Permit No | Priority | Tas | Rag | Sec| gq l Facility Name | Status| Uses | YidAct| TD. 
P129244W 09/65/00 43 71 lo NESE WSS8LC™ COLEMAN OF 4 GAS. INC EDWARDS STATE #3 16 UNA STO.ChM 

Piz3i low 62/67 /00 43 71 16 Swxw WSELC~ BARRETT RESOURCES CORP STATE 12-16-4371 UNA CHM 

Piz31i0%w8 62/07 /G0 43 71 16 Swsw WS8LC~ BARRETT RESOURCES CORP STATE 14 16-4371 UNA Chm 

Piz} 108w 02/07 /00 43 71 lo NENW WS ELC BARRETT RESOURCES CORP STATE 21 16.4371 UNA Cl 

Pi2z3107W 02/07 /GO 43 71 16 NESW WSEHELC * BARRETT RESOURCES CORP STATE 23 16-4371 UNA Chu 

Pi2z310Ow 02/07/00 43 71 lo SWSE WS5LC.~* BARRETT RESOURCES CORP STATE 34 16 4371 UNA Chu 

Pizwlgw 01/19/00 43 71 i7 NESW HARRETT RESOURCES CORP ARRLAND 23 17-4371 UNA Ci 

Pi 230208 01/19/00 43 71 17 SWSE BARRETT RESOURCES CORP AKRALAND 34.17 4371 UNA Chm 

PizwlswW 01/19/00 43 71 i7 NENW BARRETT RESOURCES CORP ARRLAND 21-17-4371 UNA CiM 

PizZsw2IW 01/19/00 43 71 17 NESE HARRETT RESOURCES CORP ARKLAND 43. 17-4371 UNA CM 

Pi2Z3106W 02/07 /@O 43 71 20 NWNW HARKETT RESOURCES CORP ARCH STATE 11-20-4371 UNA Chm 

P1249220 04/19/00 43 71 21 SWSE GARRETT RESOURCES CORP * USFS FEDERAL #4 21 UNA CHM 

Pi24925W 04/19/00 43 71 21 NESE BARRETT RESOURCES CORP © USFS FEDERAL 43 21 UNA Chiu 

P1285 20W 08/17/00 43 71 22 SWSW HARRETT RESOURCES CORP ~ USFS HRC FEDERAL 14 228 4371 UNA Ci™ 

Pi 284988 66/17/00 43 7i 22 NWNW BARRETT RESOURCES CORP USFS BRC PEDERAL 11 22-4371 UNA Ch 

Pizeoow 08/17/00 43 71 22 SENW HARFETT RESOURCES CORP” USFS BRC FEDERAL 22 22 4371 UNA CHM 

P128500% 08/17/00 43 71 22 NESW HARRETT RESOURCES CORP * USFS BRC PEDERAL 23 221 4371 UNA Ci 

Pi24924W 04/19/00 43 71 22 NESW BARKETT RESOURCES OORP ** USFS FEDERAL 23 22 UNA ChM 

Pi21924W 12/30/99 43 71 22 SWSE BARRETT RESOURCES CORP ARCH 34 22 UNA CHM 

Pi2Z1925W 12/30/99 43 71 22 NENE BARRETT RESOURCES CORP ARCH 41-22 UNA CHM 

Pi21920W 12/30/49 43 71 22 NESE BARRETT RESOURCES CORP ARCH 43 22 UNA CHM 

Pi21925W 12/30/99 43 71 22 SWNE BARRETT RESOURCES CORP ARCH 32 22 UNA CHM 

Pi 2sS02W 08/17/00 43 71 23 NENW BARRETT RESOURCES CORP * USFS BRC PEDERAL 21.23.4371 UNA Ci™M 

Pi 28504W 08/17/00 43 71 23 SWNE HARRETT RESOURCES CORP ** USFS BRC FEDERAL 32 23 4371 UNA CHhM 

PIi2BSOIW 08/17/00 43 71 23 SWSW BARRETT RESOURCES CORP * USFS BRC FEDERAL 14 23 UNA CchM 

Pi 28505W 08/17/00 43 71 23 Swst BARRETT RESOURCES CORP ** USFS BRC FEDERAL 4 23 UNA CHM 

P128S060W 08/17/00 43 71 23 NENE BARRETT RESOURCES CORP ** USFS HRC FEDERAL 4) 23-4371 UNA CHM 

Pi2ZROTW 08/17/00 43 71 23 NESE BARRETT RESOURCES CORP ** USFS BRC FEDERAL 43.23.4371 UNA CHM 

P128525W 08/17/00 43 71 23 SWNW BARRETT RESOURCES CORP * USFS HRC FEDERAL 12 23.4371 UNA CHM 

PL 28S03W 08/17/00 43 71 23 NESW BARRETT RESOURCES CORP ** USFS HRC FEDERAL 23 23 4371 UNA CHM 

Pi24920W 04/19/00 43 71 23 SWSt BARRETT RESOURCES CORP * USFS FEDERAL 34 23 UNA CHM 

Pi 24925W 04/19/00 43 71 23 SWSW HARRETT RESOURCES CORP ** USFS FEDERAL 14 23 UNA CHM 

P128509W 08/17/00 43 71 24 SWSW BARRETT RESOURCES CORP © USFS BRC FEDERAL 14 24 UNA cH 

Pi 28510W 08/17/00 43 7 24 NESW BARRETT RESOURCES CORP ** USPS HRC FEDERAL 23 24 4371 UNA CHM 

P1258 508 08/17/00 43 71 24 SWNW HARRETT RESOURCES CORP * USFS BRC FEDERAL 12 24 4371 UNA CHM 

Pi2BS1 IW 08/17/00 43 71 24 Swst BARRETT RESOURCES CORP * USPS BRC FEDERAL 34 24 4371 UNA cM 

Pi2a927W 04/19/00 43 71 24 Swsw BARRETT RESOURCES CORP ** USPS FEDERAL 14 24 UNA CHM 

Pi21927W 12/30/99 43 71 24 SENW BARRETT RESOURCES CORP ARCH 22.24 UNA Ccl™ 

Pi21928W 12/30/99 43 71 24 NWNE BARRETT RESOURCES CORP ARCH 31 24 UNA CHM 

Pli2564W 10/30/98 43 71 25 NWNW HARRETT RESOURCES CORP PEDERAL 11-25 UNA CHM 24 you 
PLi2565W 10/30/98 43 71 25 SWNW 8 RBARRETT RESOURCES CORP PREDERAL 12 25 UNA CHM 32 75 
P11 2560 10/30/98 43 71 25 SENW BARRETT RESOURCES CORP FEDERAL 22 25 UNA chM 12 70 
PIL25098 10/30/98 43 71 26 SWSt BARRETT RESOURCES CORP PEDERAL 34 26 UNA CHM 15 428 
PLL aa554 02/01/99 43 71 2 SENW BARRETT RESOURCES CORP ARCH 22 UNA STO.CHM w 465 
PII2907W 10/30/98 43 71 2 SWNE HARRETT RESOURCES CORP PEDERAL 32 26 UNA cH 20 449 
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Applicant | Facility Heme Stetus| Uses | Vid Act! TD. 
Piizs77 10/30/98 43 2 SESE BARRETT RESOURCES CORP FEDERAL 44 26 UNA ca 20 427 
Pilzs7iw 10/30/98 43 2 NESE ENERNET OF WYOMING LLC FEDERAL 43 2 UNA CaM w 420 
Pitzs70w 10/30/98 43 2b SENE BAKRETT RESOURCES CORP PEDERAL 42 2 URA CaM 4 5 
Pils3i2z0w 12/14/98 43 2 SwWSW BARRETT RESOURCES CORP ARCH 14 2% UNA CaM 20 482 
Pils32IW 12/14/98 43 2% SwWNW BARRETT RESOURCES CORP ARCH 12-22% URA CBM 25 444 
Piisi2zz74 12/14/98 43 2 NESW BARRETT RESOURCES CORP ARCH 23.26 UNA CaM 20 451 
Piizeew 10/30/98 43 Pa NWSE #SARRETT RESOURCES CORP FEDERAL 33 26 UNA Cl 20 40 
Pi 285146 06/17/00 43 27 NESW USFS” BARRETT RESOURCES CORP STP 23-27 FEDERAL UNA CEM 
Pi 2851 Iw 08/17/00 43 77 Swsw USPS” BARRETT RESOURCES CORP ‘STP 14-27 FEDERAL UNA CHM 
Pi2zeSizw 08/17/00 43 27 SwNw USFS BARRETT RESOURCES CORP BTP 12-27 FEDERAL UNA Ce 
Pilzs7ow 10/30/98 43 27 NENW BARRETT RESOURCES CORP FEDERAL 21-27 UNA CaM »/ 5% 
rilMe7ew 12/30/98 43 27 SENE BARRETT RESOURCES CORP ARCH 42.27 UNA CaM 20 ao) 
PilM7ew 12/30/98 43 77 SWSE BARRETT RESOURCES CORP ARCH 34-27 UNA CBM, STO 20 479 
PilM77w 12/30/98 43 27 SWNE GARRETT RESOURCES CORP ARCH 32.27 UNA CRM, STO 20 4s 
Pliise7Sw 12/30/98 43 7 NESE BARRETT RESOURCES CORP ARCH 43:27 UNA CBM, STO 20 1 
Pilevoew 06/28/99 43 277 SENE BARRETT KESOURCES CORP ENL ARCH 42.27 UNA CHM ao) 3 
rile Iw 06 / 28/99 43 27 SWNE BARRETT RESOURCES CORP ENL APCH M27 UNA CHM a) 479 
Pile997W 06 / 28/99 43 27 SWNE GARRETT RESOURCES CORP _ENL ARCH 32.27 URA CEM w 4s 
Plle995w 06 / 28/99 43 27 NESE BARRETT RESOURCES CORP ENL ARCH 43-27 UNA ChM sO *) 
Pi24 2626 63/23/00 43 2h SWSW BARRETT RESOURCES CORP SMITH 14 28-4371 UNA CHM 
Pi 28515 08/17/00 43 33 SWNE BARRETT RESOURCES CORP MATHESON FEDERAL 32 33 437 UNA ChM 
Pi2sSi7W 08/17/00 43 33 NENE BARRETT RESOURCES CORP MATHESON FPEDERAL 41 33 437 UNA cl 
P1285 18W 08/17/00 43 33 NESE USPS” BARRETT RESOURCES CORP MATHESON FEDERAL 435.33.437) = UNA CHM 
P1285 16W 08/17/00 43 33 SWSE BARRETT RESOURCES CORP MATHESON PEDERAL 34-33.437) (UNA CHM 
Pi24257W 03/23/00 43 33 SWNW BARRETT RESOURCES CORP ‘MATHESON 12-33-4371 UNA CaM 
Pi 24250W 03/23/00 43 33 NENW BARRETT RESOURCES CORP MATHESON 21.33.4371 UNA cu 
P1285 20W 08/17/00 43 M4 NESE BARRETT RESOURCES CORP ARCH FEDERAL 43 34 437) UNA CHM 
Pi28519W 08/17/00 43 “ SWse USFS** BARRETT RESOURCES CORP ARCH PEDERAL 34 34-4371 UNA CHM 
Pils7aSw 01/25/99 43 Me NESW BARRETT RESOURCES CORP DILTS 23.34 UNA STO.CRM 20 ‘ot 
Pilw7ew 12/30/98 43 “ NWNW BARRETT RESOURCES CORP DILTS 11.34 UNA CHM, STU 20 ang 
Pils7aew 01/25/99 43 “ NWSW BARRETT RESOURCES CORP DILTS 13.34 UNA STO.CHM 20 570 
P114640W 03/18/99 43 “4 NENW BARRETT RESOURCES CORP DILTS 21.34 UNA CHM 20 471 
Pl leg9ow 06 / 248/99 43 M“ NWNW HARRETT RESOURCES CORP ENL DILTS 11.34 UNA Ccl™M ~ 489 
Pi le997w 06 / 28/99 43 “4 NWSW BARRETT RESOURCES CORP ENL DILTS 13-34 UNA CHM ~ 570 
Pi levoew 06 / 28/99 43 “4 NENW BARRETT RESOURCES CORP ENL DILTS 21.34 UNA cH 3) 471 
Pile9ow 06 / 28/99 43 “4 NESW BARRETT RESOURCES CORP ENL DILTS 23.34 UNA CHM ww “tt 
Pl lesOR Ww 06 / 28/99 43 M SWNE BARRETT RESOURCES CORP FEDERAL 32 34 UNA sTO.CHM 55 515 
P116809W 06 / 28/99 43 “4 NENE BARRETT RESOURCES CORP (FEDERAL 41.34 UNA sTO.CHM 55 515 
Pi28521W 08/17/00 43 35 swsw USPS** BARRETT RESOURCES CORP PEDERAL 14.35.4371 UNA CHM 
Pi28522W 08/17/00 43 35 NESW USPS** BARRETT RESOURCES CORP PEDERAL 23 35.4371 UNA CEM 
Pi 285290 08/17/00 43 35 Swse USPS** BARRETT RESOURCES CORP FEDERAL 34 35 4371 UNA CHM 
P128524W 08/17/00 43 35 NESE USPS** BARRETT RESOURCES CORP BRC FEDERAL 43 35 UNA CHM 
Pii2578Ww 10/30/98 43 35 SW BARRETT RESOURCES CORP PEDERAL 32 35 UNA CHM 22 423 
Piizseaw 10/30/98 43 35 NENE BARRETT RESOURCES CORP PEDERAL 41.25 UNA CHM 0 0 
Pil2z577Ww 10/30/98 43 35 BARRETT RESOURCES CORP PEDERAL 31 35 CHM 22 42% 
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RIGHTS FOR LITTLE THUNDER LBA TRACT 

Permit Bo Priority | Tas | Rug | Sec| og | Applicant aa Facility Name | States | Uses =| VidAet |) FD. 

izs7ew 10/30/% 4) 7 35 Ne BARRETT RESOURCES CORP PEDERAL 22 35 USA Cn 22 09 
Pi 249288 04/19/00 4) 7 35 SESE USPS” GARRETT RESOURCES CORP PEDERAL 43 35 UNA ch 

i257 10/3 / 4) 71 35 SINE BARRETT RESOURCES CORP FEDERAL 2! 35 UNA che we «78 
rile 10/30 -S 43 7i 35 Swwe BARRETT RESOURCES CORP PEDERAL 12 35 Uma cnM™ 7 “- 
Pilzs7 yw 10, 308 43 7 35 weNe 8 6—BARRETT RESOURCES CORP PEDPERAL 11 35 U®A chm i an) 
Pilz 10/3, 43 7 35 SEINE BARRETT RESOURCES CORP PEIWRAL 42 35 UNA ( taba Pad 422 
riisyiw 12/30; 4) 71 35 NENE BARRETT RESOURCES CORP PEDERAL 41 35 USA Ci Pad) MM 
riillihew oe 07 43 7% » swe WSSLC ” YATES PETHOLEUW COMP ENO CS STATE 61 Una STU MIS Cw zs 3% 
Pilljoerw oo w/e 4) 7 ” Nw WSBLC ~ YATES PETROLEUM CORr iM RENO CS STATE of Uma sO wis Chw 2 m™ 
Priivmew o4/12/4 43 7 2D S36 YATES PETROLEUM CORP” 8 SALC RENO CS STATE o14 Usa STO Cl Veo yee 
riiy ww oi2se 43 7 © NwSe (YATES PETROLEUM CORP 8 SARL RENO CS STATE 012 UNA STO Chm a0 wes 
Piliv~yw oi2se 43 7 we Swwe YATES PETHOLLUM CORP” 8 SAL RENO CS STATE 04 USA STO CHM ion as 
riisivew o4/i2sw 4) 7 7 NENW 8 (YATES PETROL CORP 4 SEL RENO CS STATE 62 UNA sT0.CyM he 375 
rive oi2se 43 7 » SSE VATES PETROLAUW CORP" 8 SALE RENO CS STATE ot! UNA STO CHM 16 tw 
Pilly zoe ois. 43 71 2 Swse = 6OVATES PETHOLDUW CORP“ WS RLC RENO CS STATE 013 UNA sto CHW seme) yes 
Piisisew ovi2se 43 7 » NESE VATES PETROL DUM COMP’ WSRLC RENO CS STATE 010 UNA sTO CH a6 355 
priisi7ew oie 43 71 a SENE VATES PETROLEUM COMP” WS BLE WENO CS STATE #9 ed) sTO Cu™M too 387 
Pilsi7ew o412/0 43 7 2 NwNE VATES PETRON UM CORP” 8 SALC ENO CS STATE of UNA sto CMM vem va) 
Priisi77w o4/12/9 4) 7 » ENE VATES PETROL PUw CORP’ W SALE RERO CS STATE 07 UNA STO Chm 1a Ed 
PIiisivew o4/i2/ 43 7 0 ws VATES PETROL UW CONP’ WS ALC WENO CS STATE 06 UA sto CHM Veney a77 
Piisi7ow oe/i23" 45 71 « vewe VATES PETROLEUM CORP” WSEBLC RENO CS STATE 63 UNA #70 CHM tom »7 
Pil? ew 04/12/99 4) 7 a NES VATES PETROLDUW CORP” WSALC PEND CS STATE #5 UNA STO CMM 1an a 
Pseiiiw 12/29/81 “4 7 a” SNE JAOURS LA®D & LIVESTOCK JSACONTS @1 STO [um 7 620 
Pamir 12/03/74 a4 70 2 SENE JCORS LAND & LIVESTOCK CO JACORS 29 1 sto bow 5 282 
r2e7er 6/21/95 44 70 w SwNE MILLS LAND & LIVESTOCK CO INT MILLS #23 sTO y ea) 
P2974" 6/21/55 44 76 w NESW MILLS LAND & LIVESTOCA CO INC MILLS 023 STO 5 +4) 
P2797 4P 6/21/35 44 70 w NwsF MILLS LAND & LIVESTOCA CO. INC MILLS #23 sTO 5 +) 
P2907 6/21/35 a4 70 w seNw MILLS LAND & LIVESTOCK CO INC MILLS 023 TO 5 tt) 
P2O7SP 12/21/34 44 70 3) sane MILLS LAND & LIVESTOCA CO INC MILLS #24 STU 5 er) 
Pamir 12/03/74 a4 70 32 SESE JROCOMS LAND & LIVESTOCK CO JROOMS 32 1 sTU 10 273 
P4460 |OW a8 22/78 44 70 M sas ATLANTIC RICPPPTELD COMPANY wTR 29 CAN MON MIS 
Po 248 11/28/79 44 70 Me saew ATLANTIC BRC POP TELD COMPANY uTR 29 AHA MON MIS 0 Fad 
PRoilew 09 01/92 44 70 a2 St. Se JeCOHS LAND & LIVESTOCK CO RPEVYNOLIDS #1 UNA STO 7 oD) 
| P 2m oP 12/03/74 44 70 33 NESW JACUORS LAND & LIVESTOCK CO JRCOMS 331 sTO 15 10 
PvOTT7 oe 10 /@® / 1997 44 71 13 oF NP RIM OPERATING INC (mw Cc #42 13 UNA wis CHM 
P10O7770% 10 /@® / 1997 44 71 13 vane RIM OPERATING FG CeMC ell ia UNA MIS CHM 
CU2/1714 pO/ 27/9971 44 71 13 vwwe NEED OFF OO CENTRAL WSW «5 | WRLI PU IND 
U2 / 294A bO/ 27/7971 44 71 13 NwNw INEROO OFF OOF CENTRAL WSW #5 2 WELI PU ONE) 
PrO777 iW 10 6 1997 44 71 13 Nw RIM OPP RATING FNC CwMw ¢ #22 13 UNA MIS CHM 
P2970P 12/21/1999 a4 71 13 NESW MILLS LAND & LIVESTOCK OO IN MILLS 019 hw sTO 1) 
PreT77 aw pO (G6 / 1997 44 71 13 NWF RIM OPERATING PNG cCMMwc #3313 UNA MIs ChM 
m™ }4aW oa 17,1970 44 71 14 saw CARL J SPRINGEN SPRINGEN @] rw STO 104 
P)Oe97 26 om 01/1997 44 7 14 NESE HARRETT RP SOURCES CORP DURNAM RANCH PED) 43 144 UNA MUN an 
P1 22908 01/19/2000 44 71 15 NENE BARRETT RESOURCES CORP MILLS 41 15 4471 UNA CoM 
Pi2z%e7w 01/19) 208 44 7 15 Swe BARRETT RESOURCES CORP MILLS 32 15 4471 UNA CHM 
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paieae 
Paine tw 
pez32ow 
Pa22ew 
pPa2az7w 
| Peoe 2 
Pili ae ow 
hen 
Pi2ime2W 
P32 ee 
P2297 
Pi2297 ow 
P4640W 


__ Ferett Be 


i Rome 


__Prierity | Tas | Sec -.. Appoceat 
ano 64 7 1s eee 86 BARRETT SECURES CONF 

one " 1s 6 86BAREETT RESOURCES COMP 

vv me 6 7 is oe 806: BARRETT SESOURCES COMP 

vv 7 is ee 86 BARRETT RESOURCES COMP 

lee 8 6+ 7 1s S56 8 =6AMOOO PRODUCTION COMPANY“DALE MELAS 
onme 7 ie = WS ELC ~ GAREETT RESOURCES COMP 
amr 4 7 ie wENE LAPL A WRAP 

nr oe 1 et WS BLC “ATLANTIC RICHFIELD COMPANY 
wn 7 e St WSELC ~ THUNDER BASIS COR COMPANY 
amen + " e veNe 06 EAL A Oe 

amen 7 ® wu = =6W SLC “ATLANTIC BICOEPUELD COMPANY 
are 6+ 7 rr) wewe 6 BBL ATLANTIC MIOMPIELD COMPANY 
anime oe i) VeNE WS RL “ATLANTIC RICHFIELD COMPANY 
ann 7 ® weNe WS BL “ATLANTIC RIOHPIELD COMPANY 
ani 7" i) wwe 6 SBC “ATLANTIC ICHPIELD COMPANY 
ano 8 +” 7 wwe | =6W SLC ATLANTIC IOHPUELD COMPANY 
anime 7 te weNe = 6W SBC ATLANTIC MICHIEL COMPANY 
uo" 64 " 1 wee 6 SBC BARRETT RESOURCES COMP 
02/16, 1978 “4 7 ie Swe EARL A HOLLER 

nn meo 64 7 © Nw 0 OW SB GARRETT RESOURCES COMP 
mre 7 6 veww WS BL “ATLANTIC RICHPIELD COMPANY 
“eno 7 1 wows = 6 SBC “ATLANTIC RICHFIELD COMPANY 
nonme 7 ie wwe 60 SB BLL * BARRETT RESOURCES COMP 
acm + 7 Tr) wwe 6 SLC ATLANTIC RICHFIELD COMPANY 
wer + 7 6 www 6 SLC “ATLANTIC RICHFIELD COMPANY 
“orm 4 1 Tr) wwe) 06 SB BLL “ATLANTIC RICHFIELD COMPANY 
ijer;re77) 0s aa 7" 6 se WS BL “ATLANTIC RICHFIELD COMPANY 
amr 644 7 6 yw 86 BAL A ROLLER 

ee 7 6 Ne WS BL “ATLANTIC RICHFIELD COMPANY 
a 7 6 ye WB BL ATLANTIC RICHPIELD COMPANY 
ome 8 644 71 © Ne WS BLOC “ATLANTIC RICHFIELD COMPANY 
ome 8 644 "1 6 sw 06 SB BLOC “ATLANTIC RICHFIELD COMPANY 
aire = 7" ow 6WSBLC 

wearer 48 7% 6 NESW 86=—- BARRETT RESOURCES CORP ~ W SAL « 
a 7 6 wesw 06 OW BBL “ATLANTIC RICHFIELD COMPANY 
wee 4 7 6 wee 86 GARRETT RESOURCES CORP Ww SAL « 
wai 86% 7 6 swew) WS BL ATLANTIC RICHFIELD COMPANY 
I 7 1) St) 0 06W SL BARRETT PRSOURCES COMP 
“n/n 64 7 6 “Oo 8 WS BLOC * BARRETT RRSOUROES COMP 
Te 7 rT) S06 6W SAL PAR ROLLER 
ee se 6 WWSE = AMOCO PRODUCTION COMPANY" DALE MILLS 
wae +4 1 rT) SWS) «= BARRETT RRSOURORS CORP” Ww SRL « 
mmrerr | 48 7 6 wee | =60W SLC ATLANTIC RICHPIELD COMPANY 

vive 064 7 7 Swe = - PAREETT RESOURCES COMP 

JRL... i 7% 7 SW) 6=s BARRETT RESOURORS CORP 


MEAS 1} 15-467) 
MEAS 22 15 447) 


WAALS PEDMMAL 23 15-447) 
MEAS PELM RAL 14 15 447) 
MOOK MILLS PEDERAL 0} 


STATE 4) 6 447) 
PRA OO @! 
eOCeY WEA @ 2 
mw 
PRA DOG @) 
eH 1 MCAS 
POCRY LAL we 
FOCKY HL we 
wOOCRY LL. & PO 
POOKY LA & 1! 
wOOKY A 83 
POOKY PHA 84 
STATE 32 16 447) 
PRAISE COG @) 
STATE 21 © 4471 
POOKY LL WI 
ROCKY PLA WA? 
STATE 12 6 4471 
POOKY PLA SA I 
POOKY MPLA SA 2 
POOKY WHA WA? 
WOM 20 
PRAIRIE [90K #1 
eH 1 MCAS 
ehim*® 
ehi tw be 

ehi wit 

RHP 26 

STATE 23 b® 4471 
eH 1 MUA S 
STATE 14 6 447) 
eh wWw2 
STATE 43 b® 447) 
STATE 43 06 447) 
JUMPORF #1 


ROCKY POLLS PRD RAL @} 


STATE 34 16 447) 
wow 2c 


DURNAM RANCH 12 17 447) 
HOLLER MALS PPP) 29 17 447) 
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GROUNDWATER RIGHTS FOR LITTLE THUNDER LBA TRACT 


Permit So | Priority | Tas | Rng | Sec| qq | ___ Applicant | Facility Name | Stetus| Uses | YidAct| TD. 
PI2SS 374 6/17/2000 44 71 17 NESE BARRETT RESOURCES CORP BOLLER MILLS PED 43.17 4471 UNA CaM 
Pizz7e 01/19; 2006 a4 73 17 Swset BARRETT RESOURCES CORP BOLLER MILLS 34.17 4471 UNA Chm 
Pi2ise7*% 12/298 1999 44 71 20 SWNE BAREETT RESOURCES CORP BOLLER MILLS 32 20 4471 UNA CHM 722 
Pi2ie6s48 12/7 29/1999 44 71 20 NENS BARFETT RESOURCES CORP BOLLER MILLS 21 20 4471 UNA CNN BO? 
Pi2ieae 12/29, 1999 44 7% 20 NESS BARRETT RESOURCES CORP BOLLER MILLS 23 20 4471 URNA Chm ‘7 
Pi izeor 12/31/9943 a4 7i 20 vase DURNAM MEAT CO DURHAM MEAT ¢% rw STO ; 08 
Pili 12/29/19 44 71 4) sae BAKRETT RESOURCES CORP BOLLER MILLS 34 20 447) UNA cw tm, 
riz" 3/13/2006 44 71 20 saoe RARRETT RESOURCES CORP DURHAM RANCH 14 20 447! UNA ah] 
Prizes 12/97 1S a4 71 20 NESE BARRETT RESOURCES CORP BOLLER- MILLS 43 20 447! UNA CyM &42 
PriZzie7e~w wr hu. 44 71 21 NENE BARRETT RESOURCES CORP DOROUGH TRUST 41 21 4471 UNA CHM 763 
Paeaoe 12/04 1978 a4 71 Zi WW NE AMOOO PRODUCTION COMPANY’"DALE MEALS ROCKY HILLS PEDERAL o1 PU wis yO, 
rizia7ae ize). 189 44 71 21 SwNe BARRETT RESOURCES CORP DOROUGH TRUST 32 21 4471 UNA chu ow 
Pizia7 zw 12/29 / te a4 71 Zi NEN BARRETT RESOURCES CORP DOROUGH TRUST 21.21.4471 UNA CHM tt! 
Pizia7ow 12/29) e484 a4 71 21 she BARRETT RESOURCES CORT DOROUGH TRUST 12.21 4471 UNA Chu ow 
rizia7 2/2/1995 44 71 21 NESW BARRETT RESOURCES CORP DOROUGH TRUST 23.21.4471 UNA Cim™ 590 
Pizie7iw 12/29/1999 a4 73 21 swe BARRETT RESOURCES CORP DOROUGH TRUST 14.21.4471 UNA CHM 623 
Pizia77 12/29/1999 a4 71 21 SESE BARRETT RESOURCES CORP DOROUGH TRUST 43 21-4471 UNA chu 60 
Pi 2ie7 96 12/29/1999 a4 71 21 SswSsE BARRETT RESOURCES CORP DOROUGH TRUST 34 21-447) UNA CHM at) 
risosiw &5/03,/ 1976 44 71 21 swst EARL A BOLLER BOLLER #2 ruw DOM. STO 
Pi 2846 Ww 17/2000 44 71 22 NENW BARRETT RESOURCES CORP MILLS PRIPERAL 21 22 4471 UNA CHM 
Pi 2s4646 17/200 44 71 22 SWwNw BARRETT RESOURCES CORP MILLS PRDPPRAL 12.227 4471 UNA CHM 
r3z2i4P mm / 24/1928 44 71 22 SESE PERIBAF FERGUSON FERGUSON @1 rw DOM STO ~ 
rizieaw 12/27/1999 a4 71 23 NWNE RIM OPERATING, INC Civ C @31.23 UNA STO.CHM 
P2O7 IF 12/21/1938 44 71 23 NWSE MILLS LAND & LIVESTOCK OO... INC MILLS #20 nw STO 90 
alls 09/03/1963 a4 71 23 SW MILLS LAND & LIVESTOCE CO. INC MILLS #21 PuUw sToO 42 
Pi2w55a 2/28/2000 44 71 23 SENE RIM OPERATING. INC CRM C 042.23 UNA sTO.CuM 
rre7 2P 09 03/1963 44 71 23 SENW MILLS LAND & LIVESTOCK CO. INC MILLS #21 ruw STO 42 
rrr 2 09 03/1963 44 71 23 NESW MILLS LAND & LIVESTOCK OO. INC MILLS #21 rPuUW STO 42 
riziaeiw 12/27/1999 44 71 23 NWSE RIM OPERATING, INC Cw C 33.23 UNA STO. .Ch™M 
P2907 2 09/03/1963 44 71 23 NWSE MILLS LAND & LIVESTOCK OO, INC MILLS #21 ww STO 42 
Pizwm5aw 2/28 / 2000 44 71 23 SESE RIM OPERATING. INC CHM C #44 23 UMA sTO.ChM 
PizmS 2/ 28 / 2000 a4 71 24 NWNW =o RTM OPPRATING, INC CWM C #11 24 Le sTO.Cl™ 
PI2ZAZITW 8/14/2000 44 71 24 SENW RIM OPERATING, INC CRM C #22 24 UNA STO.ChM 
riaz54aw 02/08/01 44 71 24 NESW RIM OPERATING, INC CHM C #2324 UNA sTO.ChM 
PIS252P 12/31/1920 44 71 24 NESW ARK LAND COMPANY REVLANID #4 UNA sTO 75 
Pils Sow 2/ 28% / 2000 “4 71 24 NwS® RIM OPERATING. INC Cw C 613.24 UNA sTo.Cchl™ 
riz 3/6/2000 44 71 24 SESW RIM OPERATING. INC CWM C 624.24 UNA sToO.cM™M 
Pi 2aZzeow #/ 14/2000 44 71 24 NwSt RIM OPERATING. INC CHM C 633.24 UNA sTO.Ch™M 
ri 2a2oow 8/14/2000 a4 71 24 SESH RIM OPERATING. INC CHM C #44 24 UNA sto. cm 
ri2iseow 12/27/1999 44 71 25 NWNE RIM OPERATING, INC CHM C #3) .25 UNA sTO.CcHM 
PI2JAIOIW 8/14/2000 “4 71 25 SENE RIM OPP RATING, INC CHM C #42 25 UNA sToO.ChM 
ri 2Jezorw #/ 14/2000 a4 71 25 SEN RIM OPERATING. INC CWM C 042 25 UNA sTo.ChM 
rzo7 wy 2/31/1988 44 71 25 SEN MILLS LAND & LIVESTOCK CO. ING MILLS #22 rw sto ow 
Pi2MS57W 2/28) 2000 4 71 25 NWNW 8 RIM OPP RATING, INC CMC #1t 25 UNA sTo.c™ ww? 
Pi23o mw 1/6/2000 4 71 25 sINw HIM CFP RATING. INC CHM C #22 25 UNA sTo.cM™ 
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\GROUNDWATER RIGHTS FOR LITTLE THUNDER LEA TRACT 
| Permit No. | Priority | Tms | Rng | Sec | gq “Applicant l Facility Name Stetus| Uses | YidAct! TD. 
}Pi23%eSsew 2/2/2000 «48 71 235 NWSW SIM OPERATING, INC CBM C 613-25 UNA STO.CEM 
Piz3seelw 3/6/2000 46 73 2s SESW IM OPERATING, INC CBM C 624-25 UNA sT0.CEM 
Pi218398 wren 71 2s NWSE iM OPERATING, INC CBM C 33-25 UNA *T0.CEM 
Pizmre76 a 71 2s SESE IM OPERATING. INC CRM C 644.25 UNA $TO.CBM 
ri2iaew wriw 71 ra WYRE SIM OPERATING. INC CRM C 631.26 UNA $T0.CEM 
penne 8/4/2009 “4 71 o SENE IM OPERATING, INC CBM C 42.2% UNA s$70.CEM 
Pi 2829 sw le 71 WNW 80 s- RIM OPERATING, INC CEM C 411-26 GST $T0,.CBM 422 
Pissezsw /15/2001 44 74 oo NWNW 86M OPERATING. INC ENL CBM C 11-26 GST sT0.CEM 422 
Pi za2e56 a/i4j20000—OM 73 oo SENW IM OPERATING, INC CBM C #22-% UNA sT0.CBM 407 
Pizazoew s/i4/2000 «44 7 os NWSW «RIM OPERATING. INC CBM C 413% GST SsTO.CEM 437 
rissal2w 15/2001 44 7 2 NWSW =: RIM OPERATING. INC ENL CEM Ce 13-26 GST sT0.CBM 437 
Pe0ee% weaiw «“ 71 am NWSW AXEL ® OSTLUND-?T F FERGUSON OSTLUND 61 Pw Mis 210 
Pl aR Om “/i4;2000 #4 71 ” SESW =- RIM OPERATING, INC CBM C 424.2% GST sT0,CEM 427 
Pissa2iw m/Is/20010 48 7 a7 SESW = =s- RIM OPERATING, INC ENL COM C # 24-26 GST sTO.CluM 427 
Pi 2s070w &/ 4/2000 “4 7 ao NWSE IM OPERATING, INC Cum C 33.2% UNA sT0,.CBM 405 
PL 20 44/2000 44 71 at SESE RIM OPERATING, INC Civ C 44.2% UNA STO.CRM 
rai o7/m/1990 48 7 27 66k 4860W_L PEROUSON PERGUSON ¢1 PUw pom 24 
Piller wyi7/1e4ee— at 7% 27 SEINE Ww L PEROUSON PERGUSON #2 rw DOM_STO 100 
Pi31 376" ee a 7 27 NENW DAVED D. PRRGUSON, ET AL PERGUSON #2127 UNA sT0.CEM 

** COLEMAN OF. & GAS, INC 
Pisis7 6 12/04 / 2000 a4 71 27 sane DAVID D. FERGUSON, ET AL PERGUSON #12 27 UNA SsTO.CEM 

** COLEMAN GFL & GAS, INC 
Pi ReeewW now 7% 7 NESW GARRETT RESOURCES CORP CHITTENDEN 23-27 UNA CHM 
ri ieee ow now 71 a7 SwsW GARRETT RESOURCES CORP CHITTENDEN 14.27 UNA CasM 903 
Pi 28a Sw a/22/2000—O4MA 71 27 NESE #$BARRETT RESOURCES CORP PERGUSON 43 27-4471 UNA ce 
Pi 2aSeeW a/22/00 0 O48 71 27 SWSE ARRETT RESOURCES CORP FERGUSON 34 27-4471 UNA CKM 
P121905% wee 64 71 os NENE GARRETT RESOURCES CORP SNODGRASS 41-28-4471 UNA cu 583 
PanOsow 12/os/197%— 44 71 a NENE AMOCO PRODUCTION COMPANY“DALE MILLS ROCKY HILLS PEDERAL #1 pu MIS 500 
Piiei7ow amie 64 71 os SWNE GARRETT RESOURCES CORP STUART 14 28 UNA cKM 07 
Piiei7iw aye 44 7 a SWNE BARRETT RESOURCES CORP STUART 21 28 UNA CHM Sm 
Pi2190ew weiw 4 71 as SWNE ARRETT RESOURCES CORP SNODGRASS 32 28-4471 UNA CHM 65 
ri2zi9osw wreiw 7 as NENW  HARRETT RESOURCES CORP SNODGRASS 21-28-4471 UNA cu 609 
Pi219o2W wneaiw 71 as SWNW GARRETT RESOURCES CORP SNODGRASS 12 28-447) UNA ce 622 
Pilei7iw Om (0H / 1999 a4 71 Pa] NESW BARRETT RESOURCES CORP STUART 21.28 UNA CHM me 
Piielrow anew 4 7 a SwSW BARRETT RESOURCES CORP STUART 14 28 UNA ce 607 
27/3998 11/30/1006 44 7 as SESW JOHN MORTON SHEEP CO THUNDER BASIN ¢) RES Puo STO 
P11 ety We wow 7 2s NESE RARRETT RESOURCES CORP CHITTENDEN 43 28 UNA ce 542 
P1886 58 09/01/1999 44 71 2% SwWst BARRETT RESOURCES CORP CHITTENDEN 34 28 UNA ch 557 
P) aR 09/01/1999 44 71 24 saws BARRETT RESOURCES CORP CHITTENDEN 43 28 UNA CHM 542 
ri2voriw i2j2e;1eno 48 7 2 NENE GARRETT RESOURCES CORP STUART 41.29.4471 UNA cu 662 
Pi2191ew wae 7 a) SWNE 80=—s- BARRETT RESOURCES CORP STUART 32.29.4471 UNA CHM 642 
Pi21908™ wee 4 71 ” NENW  HARRETT RESOURCES CORP STUART 21.29.4471 UNA CHM m2 
P121900" wpe 44 71 as SWNW GARRETT RESOURCES CORP STUART 12-29-4471 UNA CHM 742 
Pi2t90"W 2/2/1999 7 oa) NESW GARRETT RESOURCES CORP STUART 23 29 4471 UNA CHM 190 
Pi21907W §2/29/1999 44 71 2 sSwsw BARRETT RESOURCES CORP STUART 14 29 4471 UNA CHM 722 
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|GROUNDWATER RIGHTS FOR LITTLE THUNDER LBA TRACT 


Permit No. | Priority | Tas | Rng | Sec| gg | Applicant | Facility Name | Stetus| Uses | ¥idAct| TD. 
Pilisi7 se 06 (G6 (1999 44 7 2 NESE BARRETT RESOURCES CORP STUART 43 29 UNA CHM 642 
Piisi7Z7 06 (Gb / 1999 44 73 2 Swst BARRETT RESOURCES CORP STUART 34.29 UNA Clim 6&3 
Pol7 ew 09/03/1993 44 71 29 SiSt JAMES AND IRENE STUART ALICE #2 UNA STO 100 
Pijisi7Se O68 /Gb / 1999 44 71 32 NENE BARRETT KESOURCES OORP STUART 45.32 UNA Chm o22 
Pilisi7ves G6 Ob / 1999 44 71 32 SWNE HARKRETT RESOURCES OURP STUART 32 32 UNA ChM 640 
Pl li seerve 09/01/1999 44 71 32 NENW BARRETT RESOURCES CORP STUART 21.32 UNA ch 692 
Pl iseeew 09/01/1999 a4 71 32 swnw BARRETT RESOURCES CORP STUART 12 32 UNA Ci 710 
Pi 181856 06 (06/1999 a4 73 32 NESW BARRETT RESOURCES OORP PLOOCOCHIM 23 32 UNA ChYW 95 
Pilsisew G8 (06/1999 “4 71 32 sawsw BARRETT RESOURCES CORP PLOOCOCHIN 14 32 UNA CHM 7 
Piisisee OB /06 1999 44 71 32 ssw BARRETT RESOURCES OOP PLOCCHIN 4.32 UNA CHM 652 
Piisie7w 08 /Gb / 1999 44 7i 32 NESE BARRETT RESOURCES OORP PUGOCHIN 43 32 UNA Cl 620 
Pilsises O08 /Ob / 1999 a4 71 32 Swst BARRETT RESOURCES CORP PLOCCHIN 4 32 UNA cH 652 
Pilsivew 08 06 / 1999 44 71 32 SESE RARRETT RESOURCES CORP STUART 32.32 UNA CHM 640 
Pilsis7Tw OB /06 / 1999 44 71 32 SESE BARRETT RESOURCES CORP PLOOCHIN 43 32 UNA ch 620 
Piisiaze G6 /Ob / 1999 44 71 33 NENE BARRETT KESOURCES CORP STUART 41.33 UNA Chm a0) 
Plisiaow 08 /06 / 1999 44 71 33 SWNE BARRETT RESOURCES CORP STUART 32 33 UNA chu M0 
Pilea 68/06 / 1999 44 71 33 SENE BARRETT RESOURCES CORP STUART 43 33 UNA CHM 
Piisi7ew 08 (06 / 1999 44 71 33 NENW BARRETT RESOURCES OORP STUART 21 33 UNA cM 610 
riisivzw 08, 06/1999 44 71 33 SwNw HARRETT RESOURCES CORP STUART 34 29 UNA cH 663 
Piiei7sw OR (06 / 1999 44 71 33 swnw BARRETT RESOURCES CORP STUART 41.32 UNA CHM 622 
rilsivew 06 /06 / 1999 44 71 33 SWNW SARRETT RESOURCES CORP STUART 12.33 UNA cr 620 
Pilsi7sw 08 (06 / 1999 44 71 33 NESW BARRETT RESOURCES CORP STUART 21.33 UNA CHM 610 
PLIBI7oOw 08 /06 / 1999 44 71 33 NESW BARRETT RESOURCES CORP STUART 23 33 UNA CHM 579 
PLisiBOw 08 /06 / 1999 44 71 33 NESW BARRETT RESOURCES CORP STUART 32.33 UNA chm 0 
Pileiazw 06 /06 1999 a4 71 33 NESW BARRETT RESOURCES CORP STUART 41 33 UNA Clim 580 
Piisi77w6 08 (06 / 1999 44 71 43 swsw BARRETT RESOURCES CORP STUART 14.33 UNA chm 577 
Priisi7ow 08 / 06 / 1999 44 71 33 SESW BARRETT RESOURCES CORP STUART 23 33 UNA Cch™M 579 
Pilsisiw 08 /G6 / 1999 44 71 33 SESW BARRETT RESOURCES CORF STUART 34 33 UNA ci 505 
PLIsIa aw OR (06 / 1999 44 71 33 NESE BARRETT RESOURCES OORP STUART 43 33 UNA CHM 
PIIBIBIW 08 /06 / 1999 44 71 33 Swst BARRETT RESOURCES CORP STUART 34 33 UNA CHM wOS 
P) 284546 8/17/2000 44 71 “ NENW BARRETT RESOURCES CORP STUART PRIPERAL 21 34 4471 UNA CHM 
P 128450 8/17/2000 44 71 4 SWNw BARRETT RESOURCES CORP STUART FPRAIPERAL 12 34 4471 UNA CHM 
P128453W 08/17/2000 44 71 4 NESW BARRETT RESOURCES CORP STUART FEDERAL 23 34 4471 UNA cM 
P128455W 8/17/2000 44 71 4“ swsw BARRETT RESOURCES CORP STUART PEIPERAL 14 34 4471 UNA CHM 
P9971 05/29/1970 44 71 34 NESE STUART BROTHERS INC Swr ei PUW sTO 245 
ra97 2W 05/29/1970 44 71 44 NESE. STUART BROTHERS INC Swre2 ruw STO 250 
Pu 2345 07/20/1993 44 71 4 SWst JAMES R AND IRENE STUART ALICE @1 UNA DOM ow 
Pawo4iow 07/16/1975 44 71 35 NENE ARK LAND COMPANY REVLAND @1 UNA OM STO wy 
Pi) 280678 4/4/2000 44 71 a5 NWWNE RIM OPERATING INC CHM © 3145 UNA STO.ChM 
Pl 2R06G 8/4/2000) 44 71 35 SENE RIM OPERATING, INC CHM C 42 35 UNA STO.CHY 
PI9290P 12/31/1%61 44 71 35 SENE AR’ LAND COMPANY REVLAND @5 UNA DOM STO 125 
Piweaw % (02/1976 a4 71 ww NE_NE WSHLC * THUNDER BASIN COAL CO. LIL PON 6 UNA MON MIS 95 
Pi21R39W 12/27/1999 44 71 LD NWNE RIM OPERATING, INC CHM C #31 % UNA SsTU.CHM 2% 
Pizvo24aw 5/25) 2000 44 71 oD SP NF RIM OPERATING INC’ WSHLE CHM C #42 © UNA sTO.CHM 
Pi 2184600 12/27/1999 44 71 NWN RIM OPERATING INC’ WSHL CHM Cc #11 % UNA STO. CHM 
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GROUNDWATER RIGHTS FOR LITTLE THUNDER LBA TRACT 


Permit No. | Priority | Tus | Rag | Sec| gq | Applicant i Facility Kame | Status | Uses | YidAct| TD. 
P1L2Z99296 5/25/2060 “4 71 » SEN’ RIM OPERATING, INC’ WSHLC ClM C 22 % UNA STO.ClM 385 
Pi2184S6 12/27/1999 44 71 » NWSW 8 RIM OPERATING, INC’ WSABLC CMC 413% UNA STO.CEM 
P1i29920W 5/25/2000 44 71 sv Stsw RIM OPERATING, INC’ WSHBLC CHM C 424 % UNA ST0.CEM 
Pi 218446 12/27/1999 44 71 Mw NWSE RIM OPERATING, INC’ W SARL Ciw C 633 % UNA STO.Ci™ 
Pi 280656 8/4/2000 44 71 w SESE WS8LC * RIM OPERATING, INC Civ C 44% UNA SsTO.ClM 
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GROUNDWATER RIGHTS FOR WEST ROUNDUP LBA TRACT 


Permit No.| Pricrity |Tas| Rng! Sec | gg | 1 Facility Name \Stetes|) Uses (Yid Act T_D. 
rise 04/01/98 42 “4 t NESw 860 TWO ELA GENERATION PARTNERS GRASS S UNA ral) 1 120 

NE Sw TWO ELA GENERATION PARTWERS UNA 

wESY LIMITED PARTNERSHIP 
riines2w O4 01 /% 42 9 7 oF Sy NOFTH AMERICAN LAND & UVESTOCK FENO SPRING #T B13 UWA STU } * 

a. TWO BLA GENERATION PARTNERS 

“Soe LIMITED PARTNERSHIP , 
PSassr 12/31/30 42 ts 7 Nene RENO UVESTOCK OORPORATION CW4 211 UNA Mow Mis 0 Me? 
m7TOw Ob / 26/84 42 tS 7 Wee USF's NORTH THOKLA SPRING #T B 48 $70 os * 
Pilr9308 04-01% 42 70 1 sss TWO ELA GENERATION PAPTNERS GRASS | UNA IND 

TWO ELA GENERATION PARTNERS 
LIMITED PARTNERSHIP 

PSea5eP on O08 62 42 70 P see RENO UVESTOCK CORPORATION HEAPTSPLAR 4 8TO 2 255 
Peon 76 09/19/79 42 70 5 Shs SHELL OFL COMPANY 3% MON MIS 0 we) 
PSOsS Se 10/31/79 42 70 3 See SHELL OFF. COMPANY 3-15 MUN MS 0 A) 
Psossow »O/ 31/7 42 70 5 “se SHELL OFL COMPANY 34 htCrN MIS 0 340 
PSas7P 07/31 /e 42 70 - s¥se ATLANTIC RICHPIELD COMPANY HEARTSPELAR 3 UNA STO z z33 
PSS sor 12/31/70 42 70 & sane RENO LIVESTOCK CORPORATION HELARTSPLAR 5 sTO 2 UWA 
PSee SP Oa / 31 (te 42 76 7 St NE RENO UVESTOCK CORPORATION’ NAN HENDERSON HEARTSPELAR 1! STO 15 75 
PrTeeaTw 01/03/89 42 70 . SESE USFS TB 299 UNA $TO 
PSOSSTW pos 31/79 42 70 9 Na@se SHELL OFL COMPANY 9 10 MON MS 0 ww 
oR e 09/1979 42 70 10 NENW SHELL OF. COMPANY 10 3 Mon MIS 0 ww) 
PaoRoTw 09/19/79 42 70 10 NWSW SHELL OFL COMPANY 0-12 MON atts a) 420 
PSO2498 10/04/79 42 70 10 N&SE SHELL Of, COMPANY 10 10 Mow MIS 0 320) 
PSO2508 10/04/79 42 70 i nwNw SHELL OF. COMPANY li MoON MIS 0 on) 
PSs 78 6 11/20/80 42 70 1] NWN CABALLO ROJO INC vow MIS a) 335 
Peeoew 04/23/71 42 70 1 SWE RENO LIVESTOCK CORPORATION HWEARTSPELAR 19 AlN STO 25 bell 
Peano |W 09/19/79 42 70 14 NW NE SHELL Of. COMPANY 142 UNA MON MIS 0 oe) 
PSO25 1W 16/04/79 42 70 14 NwNWwW SHELL Of. COMPANY 14-4 MON MIS 0 340) 
Pao89o5W 09/19/79 42 70 15 NENW SHELL OF. COMPANY 15-3 MON MIS 0 aK) 
PSOSSS6 pO/ 31/79 42 70 15 SEINE SHELL OF. COMPANY iss MON MIS 7) 320) 
PSOS SOW po/ 31/79 42 70 15 swNw SHELL OFF COMPANY 15-5 MON MIS 0 420 
PeosiP 03/20/61 42 re 15 s¥sw USFS RENO #T B52 S$TO 4 435 
P1162406 oO 04 99 42 70 16 SP NE MANK OF. CORPORATION” W SLAC BRADLEY CHM #161 2 UNA STO. CRM 
Pil6249W 0% (04/99 42 70 16 NWANE MANK OF. CORPORATION” W SLAC BRADLEY CRM #162 | UNA STO. CRM 
Pi beeaz iW 07/08 (99 2 70 iD) NE ONE MANK OF. CORPORATION” W SLAC BRADLEY CHM #161 1 UWA sTO. ChMw 
Pl bel 2 07 08 (99 42 70 iD) SWNE MANK OFF. CORPORATION’ WS LEC BRADLEY CRM #1622 UNA sro. CMM 
eos | P O*8 O02 / 66 42 v 1) NW St Ls Ss WILKINSON #7 B DOT sTO 4 100 
Pete 01/14 74 42 0 19 VESW PAUL & EONTH RUTH WILKINSON WILKINSON @) STO. Dom 5 la 
P4000 278 oa/22/77 4. 70 21 SWS USF's SEAM MONTTORIVG WELL #1 2D Mow MIS 0 255 
Pano IW Om / 22/77 42 70 2) SWF USF's SEAM MONITORING WELL @! F worn MIS 0 2) 
4 26208 03/10/78 42 70 Zi SP. SF Las SLAM MONITOR WELL #23 Mon MIS 0 am) 
m7ToOTw 06 / 26/84 42 70 23 NESE Lies RENO SPRING eT HIT STO - 
Pi27 46P 12/30/90 42 Tv] 25 NESW LF PE IPWARLIS #TR AZ STU 4 “a 
Pee O7/31/64 4. 70 2b s¥s© USS PUOWARINS @T Be STU) 4 46,4 
Py799w O7 / 29/77 42 70 27 NWN (SF's SEAM MONITORING WELL @! MON MIS 7D) Ue) 
Peo |W mm 22/77 42 7” Z7? SF OSE Uses SEAM MONITORING WELL @1 & wow MIS a) bes 
PeacoTw oa/22 77 42 70 27 SF. SF i Ses SEAM MONTTORING WELL @2 J Muon MIS 0) 5 
Pa 26260 03/10/78 42 70) a7 Sw St USFS SEAM MONITOR WHLL #3) MON MIS 0 2ew) 
rm 2208 03/10/78 42 70 27 SWS LSPs SEAM MONTTOR WELL @32 Mon MIS e) aw) 


ce. 


RIGHTS FOR WEST ROUNDUP LBA TRACT 
=| |Permit No.) Priority | Tas | Rag | Sec Appixast lj Pecamy Rome |Stetes| Uses [Vid ace TD. 
‘ mm, 13/00/71 4 ' uses . -_ 
x PigTsre wee 8 6(« " 2 uses HEVLAND @TB 35 $TO ‘ res 
ww @ (20/76 42 73 . Nese Uses WARG #2 StU 3 373 
Pio leo |e 63/20,/% 42 7% 3 wt Se BRIDLE ST RANCH CO See BLACK BUTTE #1 Uw STO x ses & 
¥ 2% 42 v1 0 we |e OTS HC HORDSALL 61 ume 70 ~o a a 
+. 02 /10/% 42 TI 1% swe uses STUART OTR 174 sTO ty) -~ 
mrP o7/iaet a2 vi 12 Sts owes STWART OTH 195 sto ‘ 172 
LTS 12/ 42 Ti 13 ses Uses STUART eT BR ™® sTO . 2) 
miTsee elim 42 7 a7) “=a vers POC WELAINEOW RANCH @) st s 1460 
Pew? Ol 1asre 42 7 * we PRL & LONTH RUTH @ILAIWRO WIL ewe m® @2 STO Dom 2s PP ct) 
ee oO1;ia;y4 42 vi ae Sehe PAUL & LOSTH @UTH BULAINSO® WIL RC o4 8TU - 160 
Ub / 16/70 42 71 a ee | |6P BLA MIDNA PASTURE 6) STO 25 \« 
Pz 05/07 (7S 42 7 2 wwe Uses weno’ eT Bros $70 +o 17s 
om, 12/7 43 ve 1S Nee wre LTH SA wa rm tS 0 ‘es 
P3senee on 12/% 4) 70 Ss wow ere LTS Se wom Mees 3) 6 
ee | omi2/m% 43 © 's ee LT i Mme MS 6 ao 
7 Soe os Sie 4} 7© ie) wr Se JOCORS LAND & LIVESTOCK COMPANY Bs es uwa Mores © “3 
Py4eo ye om i2/% 4) 70 1 wee oer LTR SD UWA Mom Ms © 4 
258 om i2/% 43 70 i wees whee LTR 3 wom MIS 3) « 
mem 1/20/70 43 bad) ho ‘eS Uwe’ ENO LIVESTOCA #T B 146 sTO 5 ye 
P25) sow 12/73 4) rad) 22 Sw se ATLANTIC RIOCHPIELD COMPAMY eTe WW #)O48 we Ras 3) 142 
P3450 omnia 4) a) 22 ed wre LTB 12 won as G) 8? 
Pomeeay asaya 43 70 22 we WE weer’ 8 SALE MEARTSPEAR 10 sTO 2 we 
pPaeen |e om i2/% 43 ~~ ao oe 86 BRL LTR 44 uwa Mom Ras © rd) 
Pisense om /12/%% 45 70 eo “ae 06 6 BL LTR om UNA Mom MS G) a 
Pisano om i2/% 43 70 3 oe 8 66 Per’ WS BL LTR 4c uw Mom Mas 3) 22 
4 P3449 2% omy i2/r% 43 70 nm a LTR 4D a) Mon MS 3) Pal) 
~ pye<oee om i2/% 43 Ma) PD owe 6 BBL LTR 48 UNA Mom MS 0 a) 
~ Piece on i2/% 4) 70 ao swe 8 6WPe w B ALC LTR «oF UNA MON MIS © aD) 
p34eoTw on i2/% 43 70 a» we 0 OW BL LTR UNA Mon MS © 2 
44988 om i2/% 43 re ” owe 8 6’ BBL LTe.7 UNA MON Mrs ) Pi) 
piaevow om i2/% 43 ad) ra www WR’ Ww SALE LTa « UWA Mom Mas 3) ” 
roesecw om i2/% 43 © ran en ln 2 eee LT 9 UNA Mom MS © rid 
P4680 \W om/i2/% 43 7 ” www 0 OW BL LTS bO UNA Mom MTS © 9 
x» P2e4s\ 04 om /74 43 © a7 SPINE ATLANTIC ICHPIELD COMPANY ere ww 26 MON MIS ) oo 
; Py49026 om i2/%% 43 70 27 NENE wee LTR 11 Mom MIS © - 
% Pye om, i2/% 43 ve 2 se Nw wre LT 3A MON MIS © 6 
Pjeenee om, 12/% 43 70 Pas) “e 66 LTS oe AC OATS ) 14 
P\senew omi2/% 43 Mad) Pa) seNw wee LTe a wm MIS © 4 
Pee | P om / 3) (ee 43 Te 32 wwe RENO LIVESTOORK CORPORATION HE ARTSPEAR 7 STO 2 233 
‘ pr acre 12/18/%0 43 © 32 swe RENO LIVESTOCK CORPORATION HEARTOPEAR |7 sTO 2 1” 
Pi a23998 01/29/01 43 ~ 7 WP SP SPECTRUM EXPLOMATION INC’ WS BL C Tre) UNA MON 
Pi a2soew 01/29/01 4) 70 we wh 8 SPECTRUM EXPLORATION nC’ Ww BBL TR 2 UNA fam 
Piizserw 01/29/01 43 vo we seNw SPECTRUM EXPLORATION NC’ WE RL & TR 5 UWA Morn 
Pil oeow 04/0) (8 4) © we www wWsehic (MRSS 2 UNA mr 
Hi WORTH AMERICAN LAND & LIVERTOOK LEC” 
TO CLA CENERATION PARTE RS 
Pi t2e296 @2/20/01 43 © we we SP O;PPP? CROLL CO WOW BRLE wee UNA Mow 
m P1326 20m @2/20/0) 43 © 2 we SP O}EPPP ORLLINO CO, INO W EBLE ves Uma mac 
SY Pi 32268 @2 / 20/0! 4) ro ve WE SP ORPPP. ORL OO. WC BAL C ww | UNA MoN 
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12198208 
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12re2Te 
i2e2278 
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12311 oy 
i2Zdiee 
1925. 

| geo 276 
| gmeeuie 
12e8226 
12992 98 


Pi 249246 
Pi21e296 
121926 
"219298 
Pi 21926 
mao | ow 
peo | iw 
P| 264988 
P| Reo 
P\ 2aeoow 
P) 28900 
| 29S 26% 
Pi 24920 
PY 2e929% 
Pe4 208 
Pi 28018 
PP) 29026 
Pi 2890.8 
Pi 2esoee 
PP) 2890908 
P25 
ri 27 
Pi 2m 258 
Pi 2eezTw 
Pi21o27W 
Pi2i92ee 
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o@ 19/a® 
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O4 19,/0® 
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12/32/93 
12/3/99 
12/3/99 
04 4 71 
08/24/71 
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2 OPERATING MC 

BARRETT PESOUROCES COMP 
BARRETT (EOE COMP 
BARRETT SE SOHOES CUM 
BARMETT #28000RO8S COMP 
BAREETT 22 S0URORS COMP 
BARRETT 28000088 CORP 

ENO LIVESTOROR CORP MATIC 
BARRETT @ES0UR0CERS COMP 
BARRETT #2 SOKROES CUP 
BARRETT ©2S0URCERS COMP 
BARRETT &ESOKOHOES COMP 
BARRETT #9) S000ORS8 COMP 
BARRETT 2 OKOROES COMP 
KENNETH & SYLVIA RE VLAN 
USPS" BARRETT @ESO0UROES Comer 
USPS" BARRETT RESCUES COMP 
USPS" BARRETT RESOURCES COMP 
USS” BARRETT ORSOURORS COMP 
UNIVERSITY CF WORN, wee 
UNIVERSITY CF WWCURMINC Were! 
UNOVERSITY OF @ VUNG, & eR) 
USF's 

USPS" BARRETT @ESOUHORS CLRP 
BARRETT FP SOURORS COMP 
BAPRETT @F.80URORS COmP 
BARRETT RE 800KRORS CORP 
BARRETT 8.8 ROR S CORP 

USF's 

US'S 

USPS” BARRETT FP SOURORS CORP 
USPS” BARRETT RE SCRURORS CORP 
USPS” BARRETT PE SOURORS CORP 
USPS" BARRETT RESOURCES CORP 
USPS" BARRETT PE SOWRORS CORP 
USPS" BARRETT RE ROURORS OCH 
USPS" BARRETT RE SOHIROERS CORP 
US's 

USPS” BARRETT RP SOHURORS OCP 
USPS" RARRE TT PE SOKORORS CC Mer 
USPS”? HARRETT EP SOKORORS COMP 
USPS" BARRETT FO SORORS CC meP 
USPS” HARRETT ME SOHIRORS CCP 
USPS" HARRETT RE SOORORS COMP 
USPS" HARRE TT RE SCKRONS COMP 
USPS” PARRETT RE RORORS COMP 
UPS” ARRE TT RE SOOO S COMP 
PAPRE TT BP SCOHORORS CC mr 
WAPRETT PSO ROPS COMP 


Omw De4).15 
VYORUUMG 11-43 

AmOW 22-13 

ae 22 13 

Aww 13-15 

MOPRINS THUST 44 13 437) 
aMOW 33 13-4571 
HEART SOE Ae & 

AmMOh 42 14 

AMON 44 14 

PE VLAND TRUST 23 14 437) 
VEVLAND THRUST 2) 14 437) 
REVLAND TRUST 14 14-457) 
REVLABD THRUST 12 14 437) 
WE VLAND @3 

PRT RAL 32 14 4357) 
PEDIRAL 34 14-437) 
PRED RAL 34 2) 

PRIM RAL 43 2) 

LTR 2A 

LT® 28 

LTR 2c 

CIWART IS OTM 2m 

PRD RAL 23 22 
AMOWM 32 22 

ARON 34 22 

AMOM 41-22 

ahON 43 22 

eENO OTR 152 

RENO OTH 159 

BHC PRP RAL |) 22-497) 
BRC PRL RAL 22 22 497) 
eC PREP RAL 22 22 497) 
He PRL MAL 23 2dr 497) 
BR PEL RAL 14 228 497) 
PEL RAL D4 23 

PEDP RAL 14 23 

MAR, @) 

PROP RAL 14 29 

PPP RAL 2) 23 4971 
PPP RAL 29 29 497) 
PRP RAL 32 29 497) 
PRIM RAL 34 25 

PED RAL 41 29 497) 
PRP RAL 49.25 497) 
PRIM MAL 12 23 497) 
PPI RAL 14 24 

aro 22 24 

aeonw 3) 24 
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GROUNDWATER RIGHTS FOR WEST ROUNDUP LBA TRACT > 
| | Permit No.| Priority | Tas| Rag] Sec| qa | Applicant | Pacility Name [Status] Uses l¥id Act] TD. S 
"hd Pl 265088 On 17 s/o 43 71 24 sahe USFS” BAFRETT RESOURCES CORP BRC FEDERAL 12-24-4371 UNA CHM a 
4 Pi 2.sov~ 08/17/00 43 71 24 sas USFS” BARRETT RESOURCES OORP BRC FEDERAL 14-24 UNA ChM ~ | 
_ Pil2851)08 o8/17 oO 43 7i 24 Nise USFS” BARRETT RESOURCES CORP BRC FEDERAL 23-24-4371 UNA CHM m 
Pizesiiw m/17/00 4) 71 24 Sa st US'S" BARRETT RESOURCES CORP BRC FEDERAL 34.24.4371 UNA Cw % 
riz )0, 30/8 43 71 25 NwNe BARRETT RESOURCES CORP PEDERAL 11-25 UNA CEM 24 96 >) 
Plilizs5e 10/30 /%8 4) 71 25 S’Ne BARRETT RESOURCES CORP FEDERAL 12-25 UNA CHM 32 375 
125666 10, 30/98 4) 71 2 SENW BARRETT RESOURCES CORP FEDERAL 22-25 UNA CHM 12 370 
SO 2/31/30 43 7 25 SESE RENO LIVESTOCK OORPORATION HEARTSPEAR 6 STO is UNA 
2% 74 roe 4) 7I - SWWNE BARRETT FESOURCES CORP FEDERAL 32-26 UNA Chu 20 449 
Ltn 0/ w/o 43 7i 2b WYSE BARRETT RESOURCES CORP FEDERAL 33.26 UNA CaM 20 420 
Pa tes | 10/30 /% 4) 71 Pas sant BARRETT RESOURCES CORP FEDERAL 34.26 UNA CEM iS 42% 
2570% wo 43 7] ” Stent BARRETT RESOURCES CORP FEDERAL 42 26 UNA Chw i4 395 
257i 10 2's 4) 71 2b NESS ENERNET OF WYOMING LLC FEDERAL 43. 26 UNA Chw Ww $20 
Plizs7 76 0/3 /% 43 71 Pad SES BHAREETT RESOURCES CORP PEDERAL 44.26 UNA CBM 20 427 
Lis0w i2/14/o8 45 71 2b s’se BARVETT RESOURCES CORP ARCH 14.26 UNA CHM 20 452 
Piisa2iw i2/14/o 43 71 2h swNe BHARRETT RESOURCES CORP APCH 12-26 UNA CHM 25 444 
ize >, 14°o 43 71 » NES BAPRFETT FESOUPCES CORP ARCH 23.26 UNA CHM ze 45) 
j “55 J " 43 71 Pad SN BARRETT RESOURCES OCOPRP ARCH 22-26 UNA STO.CEM ot 465 
Pilz a >... 43 7 a7 NENW BARRETT RESOURCES CORP PEDERAL 21-27 UNA CM sO 50 
»7oe 4's 4) 71 z? NESE BARRETT RESOURCES CORP ARCH 43.27 UNA CHM. STO 20 *%) 
"a | 2/30/98 43 7 27 SINE BARRETT RESOURCES CORP ARCH 42.27 UNA Chm 20 46,3 
»7Tw 2 wr 43 7 27 SWE BARRETT RESOURCES COR? ARCH 32.27 NA CHM, STO 20 a9 
vo we 2/30; 43 71 27 swast BARRETT! RESOURCES CORP ARCH 34.27 NA CHM, STO 20 479 
(94 ™ 24/9 43 7 27 SwWNE BARRETT RESOURCES CORP ENL APCH 32-27 UNA CHV ww 449 
Pl leet » 22°99 4) 7 27 SWNe HARFETT RESOURCES CORP ENL ARCH 34.27 UNA Chim ww 479 
, (Fea m/ 28/99 4 7 27 ShNE BARRETT RESOURCES CORP ENL ARCH 42.27 UNA CHM SO 463 
s tiene » ao 4) ; a7 NES? MAPRRETT PESOUPRCES CORP ENWL ARCH 43.27 UNA CHnwv /~ 46, | 
= pasizy = iT 43 71 a7 suv US? S** BARRETT RESOURCES CORP MTP 12-27 PEDERAI “A CHM 
~ an. | m7 4) ? 27 sasw SPS" BARRETT RESOURCES CORP NTP 14-27 FEDERAL NA CHM 
5 * ‘“ « 7 OK 43 7 7 NESW ** HARRETT RESOURCES CORP MTP 23.27 PELERAI UNA CHM 
= 2420270 1 23 4) 7 J* sa Sw Bb. RETT RESOURCES CORP SMITH 14-28-4371 UNA CHM 
x is 26% ‘3 ; a) SWwNW BRIDLE BIT RANCH OO HBRC BLACK BUTTE #2 UNA STO 5 is4 
es 242H* 123/00 43 } 3 NENW BARRETT RESOURCES CORP MATHESON 21-33-4371 NA CHM 
. - 277 43 3 SwNew BARRETT RESOURCES CORP MATHESON 12.33-437 NA CHM 
x “ * = i ‘ ? 3 Sw BARRETT RESOURCES CORP MATHESON PEDERAL 32 53.45 UNA CHM 
~e 
~ Ja lO8 ™ Too 43 71 3 swe MAPRRETT &, PCES CORP MATHESON PEDERAL 34.32 457) UNA CchMw 
% ; /* o ™ ei). 4} 71 3 NENE MARRETT RESO IRCES CORP MATHIESON PEIMORAL 41.33 497) UNA chMw 
he 2a5 18 -m 17 oO 43 } 3 NES USF S** BARR! RESOURCES CORP MATHESON PEDERAL 63 33 457) UNA CHM 
x ‘“ ™ ‘3 7 4 NANNY MARRETT RES PCES CUM IMLTS 11.34 UNA CHM, STU 20 45% 
7 “a ; "9 4 : $4 Nuss MARPETT RESOURCES CORP (WLTS 13.34 UNA STU.CHM 20 570 
> | Soe ‘ a" 4) ; )4 NESW MARRETT RESOURCES CORP INLTS 23.34 UNA sTOLUCHM 20 “Wt 
~~ 40 a o9 4 ? 4 NENW MAPRETT RESOURCES CORT DILTS 21.34 UNA cyMw 20 47) 
So baa on w 28/99 43 4 SWNI RAKRETT RESOURCES CORT PEDERAL 32.34 UNA sTo.ChM 5 
J ) mre » om 99 ‘ ; “4 ENE BARRETT RESOURCES CORP PRDERAL 41.34 UNA sTo.CceM ; 5 
—— re (22 OS 4% : NWN MAREE TT RESOURCES COM! PWL IMLTS 11.34 “A CHM ¥) 4K0 
9 " "a. ; 4 vwsW MARRETT PESOURCES COM ENL DPLTS 13.34 NA CHM yw 
J mA ” 2 09 4 ‘4 NINW BRARRETT RESOURCES CORI ENL IMLTS 21.34 NA cuM ) 47 
“~~ raw 299 ; 7 4 NESW MARPRETT PE SOURCES CORP PNL IWLTS 23.34 NA (HMw ") ity 
Se | +4 ““ “ 4 4 Nw SI (ee MAR, @3 STu) ‘ 44 
St) “ A ms ’ " ; ws SPS** BARRETT RESOURCES CORT ARCH PEDPRAL 34 34 437 NA cuM 
W 2 
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‘GROUNDWATER RIGHTS FOR WEST ROUNDUP LBA TRACT 


Permit No.| Priority |Tas| Rng! Sec| aq | Applicant T Facility Name TStates| Uses (YidActl TD. 
Pl 2S oa/i7 46 43 Ti _ NENEt BARREL TT FESULRCES COM? ARCH FEL RAL 43.344771 LA ) 
Pi 2s9 Dee oo, 19/0 43 7i 3s NES USFS’ BARRETT RESOURCES OOF? PEDERAL 43.35 UNA Chw 
Pilz‘s26 wo 45 7 35 St NE BARRETT RESOURCES OORP PEDERAL 42.35 LNA CHW 20 #22 
Piz wo 4) 7 35 ENE HA. RL SOURCES CORP PELRERAL 41-25 NA Cnw 0 0 
Piizs7 ae wo 43 7 35 Vawe BARRETT RESOURCES CORP PELE RA 35 NA s. am) 
Piizs74s we 4) 7 35 sae BARRETT RESOURCES CORP PEDERAL 12.35 NA nM z? Soe 
Plizs7S6 ws * a 7 35 Stent PARPRETT RESOURCES COR? PEDERAL 21.35 UNA CHM . 476 
PLIZS7O" wo 4) 7 5 SENS BARRETT PESO’ 2CES CORP EDERAL 22-35 UNA CH Ps any 
Piizs77e 0% 43 7 ‘5 WWE BARRETT RESOURCES COP? PEDERAL 31.35 UNA ChM 22 42% 
riizs7ew wos 4) 7 35 Sw Ne BARRETT RESOURCES OORP PEDERAL 32.35 UNA chu 22 423 
Pilise7yiw L2/ mse 43 7 ss NENE BARRETT RESOURCES CORP PEDERAL 41.35 UNA Chw 20 5a7 
Pl4é237™ ”™ 14/72 43 7 35 swNw LSt'S STUANT «TB 165 STO 5 273 
Pi PRS oe i? ae 45 7 35 s’soe USFS** BARRETT RPSOURCES COR PEDERAL 14.35.4771 UNA ChM 
Pi 2a 226 om, i7 ao 45 71 5 NES USFS" BARZETT RESOURCES COR! PEDERAL 23.35.4371 UNA civ 
ri aes2 me ~ Sere | 4) 7 35 Sw St USrS** BARRETT FESOUPCES COR PEDVERAL 34.35.4371 UNA cnyv 
Pi 2es2ee on, 17/00 43 7 5 NES USFS” BARRETT FESOURCES COR! HRC PEDERAL 43.35 UNA Ch 
; | wa’ on /07 oO 4) 71 », SENW WS LC’ VATES PETROLEUM CORI RENO CS STATE #1! UNA STU_MIS.CHM 25 are 
208 1% 9/30, 43 ¥ ed WSA8LC’ VATES PETROLEUM COR! ENL RENO CS STATE @! UNA STO_MIS.CRM 25 376 
: i746 ~a/12e 43 7 ¥ NENW WSBLC’ YATES PETROLEUM CORI RENO CS STATE #2 UNA sTo.ChM 1ao 375 
7S ai, 43 7 % NBN ¥ SBLC’ YATES PETROLEUM COR! RENO CS STATE €3 UNA sTO.CRM Oo v7 
Toe o4/12'° 43 7 y swst YATES PETROLEUM CORP" WSHL< FENO CS STATE @6 UMA STO.CHM 100 377 
7Tw o4/i2/3 43 7 ¥, MP we YATES PETROLEUM CORP" WS RENO CS STATE #7 UNA STO.ChM 1uo 4 
: "*" w/i2/9os 43 7 ”> Nw Ni YATES PETROLEUM CORP WSHL RENO CS STATE @& LNA STO.CHM tao yu) 
j 7. Os /12/9 4) 7i % GENE YATES PETROLEUM CORP ** WSBL« RENO CS STATE #9 NA STO.CHM 1oo 337 
' aw | 27°39 4 ¥ WES! YATES PETROLEUM CURP *" WSHL« PENG) CS STATE #10 ‘ws sTo.CchM ite) 5° 
726 7% mi 43 a NuSS YATES PETROLEUM CORP ** WSHSARLS RENO CS STATE #12 NA SsTO.C HM 1 om) 
4 b4 2% 4% ) ek YATES PLTRUAALUNM CORP’ WSHLE PEW) CS STATE. #14 UNA SsTO.ChM un) wes 
OW 04 i” 4 w, SAS” YATES PETRUXLEUM CORP’ W SH! RENO CS STATE #13 UNA STO.CHM Ow Vos 
: Toe 4 197 43 “ SS YATES PETROLEUM CORP ** WSHL¢« RENO CS STATE @11 NA STU.ChM 100 199 
“Ii7207W “w/i2/o9 43 7 \e SaNw YATES PETROLEUM CORP ** WSHL« RENO CS STATE #4 NA STO.CHhM Of 95 
rt O-4 27% 43 an NESW YATES SP TROLPUM CORP ** WSRL RPEWO CS STATE #5 UNA STO. CHM Oo yw 
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GROUNDWATER RIGHTS FOR WEST ANTELOPE LBA TRACT 

Permit No.| Priority | Tas Rng Sec’ qq | Applicant | Facility Name | Status | Uses | VidAct| TD. 
re43i76 O7 / 20/76 +0 70 t nwst uss MAKG #7 STO . 72 
psn, TP 65/01/65 «0 73 j Set uss MORTON oT B93 STO - SS 
Pa)» 04/19/77 on 71 5 NESS USFS ISENBEXGER ¢ TR 206 STO i0 he 
Pyne De 63/22/82 40 vi 7 SENS DONALD B JACORS HOUSE #2 Dom 25 1275 
Pe43i56 07/20/78 ao 7 13 wht US's MARC, 6m sTO 5 405 
m9 12; meye2 * 73 1s wwSw 8 64USOS WATER RESOURCES Dt USGS BR 16 MON MIS 0 231 
rmm2924% 12/28 y/e2 ag 74 17 NE NE USGS WATER RESOURCES Diy USGS HR 11 MON MIS 0 \a7 
rPiz7sa 12/3/63 aa) 71 7 NES US's JOOS #TH 92 STO UNA 
reser wssMss “ 73 19 Went USFS HARPELE eT & 47 STO 5 Tou 
ri i2eeou 62/16/01 a0 7i 23 NES6 0 WY PPT OF TRANSPORTATION ENL AMES NO i UNA STO MIS | 
Pee PoP o5/31/51 ay 72 10 vane ~™mC PLOVD C RENO A SONS STEVICK WELL @3 sTO 10 5 
ryowa ye 03/22/82 “ 72 12 vent DONALD B JACONS LES #1 STO 5 640 
Pi2e77P 2/31; «0 72 1 Se DUANE & CHLOE HARPELE HADPELE #1 1930 DOM STU 10 mm 
Pi2s7eP i2/3i/33 “0 72 14 NES DUANE & CHLOE HAPPELE HAEPELE #2 1933 DOM STO iS tar 
Pi zsror 12/31/52 “0 72 z3 VESw DUANE & CHLOE HAEPELE MARPELE #3 1952 UNA STO 20 UNA 
P2MaTP i4 Jan 74 4) 70 6 “eS PAUL & BINTH RUTH WILKINSON WILKINSON #3 STO 4 oO 
riiscow i? May 7% 41 70 i” SENW USF's BELL @T 8 199 (EDPENeI STO 10 644 
‘)oR4ive © Dew 97 4) vi ! vaSM RELISTONE RESOURCES INC PELDERAL 134C-111 UNA STO MIS.C hm 

riya 14 Jan & ‘| 71 j ow 8 6USFPS WILKINSON SPRING TH 655 UNA STO 

rPusi350 © Jul O1 4! 7 2 NENE FRANCES PUTNAM SINK #2 UNA DOM_ STO 6 Mah 
ros ia 2 teb 4) 71 2 WENT FRANCES PUTNAM NK 63 UNA DOM STO 20 anc 
ri zea ew 18 Sep © 4! 73 2 NENE INDEPENDENT PRODUCTION CO. INK SEARCHLIONT #412 UNA sto. Cl 

ri zoe 18 Sep GO 4) 71 2 NEST INDEPENDENT PRODUCTION CO. IC SEARCHLIONT #432 UNA sTo.Cl™M 

rizeas7 18 Sep OO 4} 71 ? NW NE INDEPENDENT PRODUCTION CO. INK SEARCHLIONT #31 2 UNA STO. CHM 

rizoe47w 18 Sep GO 4} 7% 2 Nest INDEPENDENT PRODUCTION CO. INC SEARCHLIONT 33.2 UNA sTOo.Cl™M 

PL 29 oe 18 Sep OO 4) 71 2 SINE INDEPENDENT PRODUCTION OO . INC SEARCHLIGHT 042.2 UNA sTo.cCl™M 

Pi zo6s5w 1% Sep OO 4 71 Z St SH INDEPENDENT PRODUCTION OO. IN« SLARCHLIONT 044.2 UNA sTO.CcChM 

Pizo4e5aw 18 Sep OO 4) 71 Z SWNE INDEPENDENT PRODUCTION CO. Nt SEARCHLIGHT @32 2 UNA sTO. CM 

rizosee 18 Sep OO + 74 2 swst INDEPENDENT PRODUCTION OO. INC SEARCHLIONT 34 2 UNA sTO.Cy™M 

riz75er Dee 51 4! 71 } vESw 6 sss MATHESON 6TH 42 STO 4 122 
rest ww 20 Jul 78 4) 71 } NW SF US's MARG #5 STO ; 16% 
Pr. .yoRw o7/25/73 4) 71 7 NWS PATRICIA L (ISENEERGER ives STO 10 252 
P2 eo o7/25/79 4) 71 7 NWSW PATRICIA L ISPNER ROPER SPRING #8 STO 25 bes 
Pos )oow 12/04/97 4) 71 - Swi JERRY DILTS** KEY PROD CO IM SAPELO #1 UNA STO MIs me 7m 
roei2iw os, 18 4) 71 i NEN MG HORN PRACTIONATION HM PRAC #1) MIs 25 Voty 
Pizoa57w oo 18/00 4) 71 i NEN INDEPENDENT PRODUCTION OO | IN SEARCHLIGHT 041-11 UNA sTO.cCK™M 

Pi2z9aeow 09 18/00 4) 71 ii NENW INDEPENDENT PRODUCTION CO. IN« SEARCHLIONT #21 11 UNA sTo.chM 

Pizeas5iw 09/18 00 4) 71 - NWN INDEPENDENT PRODUCTION OO IN SEARCHLIONT #311) UNA sTo.CH™M 

ri2zo45..w oo 18 4) 71 i! VWNW INDEPENDENT PRODUCTION CO. ING SEARCHLIGHT #1111 UNA sTO.Ch™M 

P1794 Vou own lao 4) 71 11 Sb NE NOE PENDENT PROPUCTION CO) rhe SEARCHLIGHT #42 11 UNA sTUO.ChM 

rizo450~" 09/18/00 4) 71 11 SENW INDEPENDENT PRODUCTION Cu IN SEARCHLIGHT @22 11 UNA STO. .CHM 

Pi z94626 09 18/00 ‘| 71 1 Swi INDEPENDENT PRODUCTION CO. IM SEARCHLIGNT 32.11 UNA sTo.ch™M 

Pizso44e~w oo 18/00 4) 71 11 SWwNwW INDEPENDENT PRODUCTION OO Int SEARCHLIGHT #12 11 UNA STO .ChM 

™ 7eO7TW 27/84 4) - 13 NWNW USFS WILATNSON SPRING #T 9 STO 05 * 
peaiaiw 07/20/78 4) 71 14 ShSt USFS MARG # STO ’ 60% 
rizai2ew 02/07 /00 4) 71 15 NESW BARRETT RESOURCES CORP MATHIESON 2315-417) UNA CuM 
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GROUNDWATER RIGHTS FOR WEST ANTELOPE LBA TRACT 


Permit No.| Priority | Tas |Rng|Sec| aq | Applicant | Facility Name | Status | Uses | VidAct| TD. 
P27 01/'S AO 43 71 i) vane BARRETT FE SOURCES CORP KRILMER 13 18-4171 USA in 

PrizlweTw 65/16/06 41 71 16 SENE NORTH PINK, Lis PLIPERAL 042 18 UNA (Hw 

Piso 01/65/01 4! 7i 19 NEN NORTH FINN, Lid SE NEERGOER €21 99 UNA conv 

Pioves5 05/01/%% 41 71 19 NeNE PATR'CUA L. (ISENBERG LITTON ENL LY @2 UNA wis } i 
PS@12P 02°08 6&9 41 7 19 vew PATRICIA L. (ISENBERG LITTON LY @2 (EP LWA sTO j ws 
Pleo 07/25/73 41 73 Zi “sw PATRICIA L. ISENEE ROGER swirl, «9 sTu 25% 7 
Poona a 18 24/94 4! 71 24 SENS WESOO., 1M winsvel WA wis is vey 
msi izw 02/11/83 41 | a | SWwNE SIDLE WIT RANCH BRIDLE GT RANCH 61 STO ‘ aed 
mov" o7/ 184 41 71 27 stow USsrs 1S NEE ROE SPRING eT HO) STU os « 
Pls? 07/25/73 41 71 z7 sase PATRICIA L (ISENEERGEL® SPRING @€10 STu 25 ” 
PlGF 07/25/73 4) 71 2 swe PATRICIA L ISP NEPROER LY sTO 7 Zw 
riivyiew 12/24/71 41 71 31 StL RORLET & ISI NEERGER ARTESIAN #2 sTO } os 
Pl] Oe? 07/25/73 4) 71 31 sae PATRICIA L. (SE. NEEROPR wis, el! STU 42> * 
P2 M02 07/25/73 41 71 3 NwNe PATRICIA L ISENEEROER Ly «7 sTO 10 tone 
ros7iw m%/3O/71 4! 7i * ws USFS AOCOMS eT HR 6! STO ‘ aus 
P23994e"% 07/25/73 4) 71 4 swine PATRICIA L. ISENEERGER ARTESIAN @3 $70 0 on 
P239%or 07/25/73 4) 71 35 NENE PATRICIA L. (ISP NEEROER ARTESIAN @4 pom STO } L Why 
P1i6526 oa/o1/>4 4) 71 35 SENE RORERT t IStNEERCER COAL MINE. @} $T0) 2 we 
P23997°P 07/25/73 4) 71 5 sas PATRICIA L (SE NEERGOER SCVICHA. POCRLUSE @1 ihm ST t Se 
P ite @/o1/72 4) 71 BS Sew 6 SHLC HR MATHESON STATE MATHESON 6) mp am) wf 
P46 168% 12/14/78 4) 71 Ca NESw WSALEC SPS ROP STATE @} STU 

Prizsii7w 02/07/00 4) 72 13 Nw BARRETT RESOURCES CORP RE) 31 1 4172 UNA ‘wy 

P23999" o7;/25/73 4! 72 13 NENW PATRICIA L (SP NEEROER Ly #4 LWA how STU aa) = 
PS26376 m/ 17/0 4) 72 13 NEw PATRICIA L. ISP NEEROER LITTON Ly eho DOM STO 15 174 
re, 19 y/iay/79 4) 72 3 NWN PATRICIA L (SENEERGE® Ly vES STO 10 jas 
P2 woo 07/25/73 4! 72 13 Swst PATRICIA L. ISENEE ROGER Ly #5 STC 7 wo 
PSs 6 1/ia/79 41 72 23 Swi PATRICIA L. ISENBERG R LY on STU 15 21a 
P7HiToOw 12/07 "7 4! 72 24 NESE WYOMING STATE. IGATWAY LHELrT ROHINSON #9 Morn MIS 0 wa 
rel 7aw 12/07/87 4) 72 24 NEST WYOMING STATE HIGHTWAY DPT RORINSrS # Morn MIS 0 oa 
rs | sO 12/07/87 4! 72 24 SES! WYOMING STATE HIGHTWAY [PETIT RON SPS @ PO? MON MIS 0 i 
P76 1a1W 12/07/87 4) 72 24 SESt WYOMING STATE HIGHWAY LET ROBINS IS €17 MON MIS 0 va 
ORG 1 04 OR RS 4) 72 24 sas WSHLC “PATRICIA L (SP NP ROR Ar vis 25 me | 
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Abbrevistion Key from the Wyoming SEO Weter Right Detebese 


Abbreviations fer uers DEW: Dewatermng DOM-Demestx DSP Demesti Supply FIS-Freh Prepagation FL()- bleed Comtret, IND-tmdustrial IRR= Irrigation MAN 
MIS> Mise etlaneeus, MON Mortereng, MUN Murcgqpal POW -Power Develapment RF « 


UTI Weictiefe ( HMC eal Hed Methane 


Rec reatron RES Reservew Supply 
Litvhety, WET-Wetlamds WHI 
Abbreviations for status AMA-Abandemed AlDL!-Adpuds ated CAN=Camecled FAP: tapered GST = Creed standing pending receqrt ef legally required metices PU = Peer 


doversen ter a ditch or ppeloee, PUO- Pont of owtiet for a reserwou, UNA~\'nadpudea ated 


A ond ates acipudu ated of frnaherd water ngiv's and wniews the night 1s a terrrtenal appreprratien there well be a mate hy om 


Apres | 


Recerd Suffiees are denoted as tollows 


permet types fer the unadjudw ated portion of the eater right “CC” permits are well statements of clam filed from 1947 te 1957 for wells completed priet te 


wetis completed after April 1. 1947 “P” permits are for stack and domestx wee wells completed prior te May 24. 1969 and registered with the SEO prier te Dew 


preerity Gate tor the date of filing with the SEO “Tl signifies 2 ditch of popeline perm “DP” signifies an enlargement of a dime h or papel perme SS om 


per pret 


rote ti ky 


‘ers a otew kh reeery 


Marita turemg MIN: Moerveng 


wt of eurpthet fer a reaerwerr Ft 


the retererme cehwenm frees 
ive ' per nets are wet 
, A 


peer er ‘Ss 


er per eret b ser 


STO- Steck TEM: Temperary Use (mermally «onstruction of reads oF el well arith 


eorve conf thee fevlheorw rig 
reg Sir wt pers febeed bert 
ore tew wells wi@) a 


tws a re served 


Me 


ie 


F'ereret ext 


peeeenensecrremeanennnnseaencencansnetl 
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SURFACE WATER RIGHTS FOR NARO NORTH LBA TRACT 


Permit No.| Priority | Tms | Rng| Sec | og | Applicant = Facility Name | States Uses Source 
Pun TS 01,/14/19o™ 42 70 20 weve + MACKEY #9 2254 Gost $Tu “LAVA DRAM 
CRs, SO2A U3, 20/1967 42 70 20 StS uss MACKEY oF S 9 225. 2 STCACA BES PuO STO DUIS (RAM 
cw4e 2524 03/20; 1%7 42 70 21 “wwe USPS MACKEY oF S 9 2275.5 STOCK BES ruO sO TUSSLE De LARP BED 
rua 54s o1,14 om 42 70 Zi ses Us's MACAEY #9 2235 GST sTO PARALERT (RAM 
CR2 4724 o7,/ 30/19 42 70 Fa) swNt USPS THUNDILE BASIN 628 HES rv SO CORDER CMPFA 
CR2/4724 o7 30; 10m 42 70 Fa] Se 6 6USS THUNDER BASIN 628 RES rPuO TO CORD CHPPA 
CWl/472A o7 wom 42 vo 2 van uss THUNDER BASIN @28 RES rr STU CURT CRETA 

Ce / 3704 Oo 29 1S 42 70 31 Nene uss WILAINGON oF 89 264 7 STOCK BES rw STO CALLAS DRAM 
CR) ROTA 12/2) 194 42 70 44 “NESE uss TRCALA oF 59 298 2 STOCK BES ro sTO Ss FOR PAYNE De 
CW2J,/4714 o2/17/7199 42 70 ‘4 vane USPS TWUNDER BASIN 79 RES PUO sTO PAYNE ORAW 

CR) wea 01/31/94 4) 70 * ASS uss WILAINSON oF © 9 24 4 STOCK BES al sTO SOUTH FORA ROC RS DRA 
P237¢8 om, 29/1958 41 70 » “se PAUL WILAINSUN PORES 61 UNA STO RULERS DRAW 
CW4 WIA 02/27/1967 41 70 4 WEST uss IMLTS oF S 9 205-8 STOCK BES PuUO STO #ED ORAS 

"70% 9S 9 (20/1971 42 71 23 NESw 6 6DSPS MATHESON oF SO 228 12 PuUO STU STUART DRAW 

CWwo 373A 9; 20/7971 42 71 23 SES US's MATHIESON oF 89 228 12 STOCK BES rw sto STUART DRAM 

cwo 3734 OF / 20/1971 4) 71 23 SES USF's MATHIESON oF 89 278 127 STOCK BES PUO STO STUART DRAW 
rseiss on OR 1962 42 71 rad Vue USS WULAINSON 02642 PuoO sto (WINDMILL DRAW 

Ct SRA on OR 1962 42 71 Pad) NE NE Us's WILKINSON €264 2 STOCK RES rw 8sTO WINDMILL, DRAW 

CR) WeRA Om (OR 1962 42 71 aD WENP Ust's WILAINSON €264 2 STOCK BES ro sTU WINDWILL DRAW 
Peos te 79/12/19" 42 71 Pad vwew STEVE NIPMCYER PORCUPINE RES ADD! 8To PORCUPINE CREPES 
P2JI7e8 9/10/1958 42 71 Pad ss PAUL WILKINSON HORSE PASTURE @1 UNA STO PORCUPINE CREPA 
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SURFACE WATER RIGHTS POR NARO SOUTH LBA TRACT ete es Te oa : | ] 
, Permit Ho | Priority | Tas | Rng | Sec | ty _ Applicant ia Pactiity Name |Stetes| Uses | Source an 
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SURFACE WATER RIGHTS FOR NARO SOUTH LBA TRACT 


Permit No. | Priority | Tns | Rng | Sec| qq | Applicant Facility Name | Status} Uses | Source 
C72/193A 06/11/1951 41 70 34 NESE JOHNC. DILTS WATER- SPREADING DITCH ADJ IRR PORCUPINE CREEK 
(60 /057A 05/08/1930 41 70 34 NWSE FRED DILTS ESTATE WATER SPREADING DITCH ADJ STO.JRR PORCUPINE CREEK 
C72/193A 06/11/1951 4! 70 34 NWSE JOHNC DILTS WATER SPREADING DITCH ADJ IRR PORCUPINE CREEK 
(60 /057A 05/08/1940 41 70 34 SWSE FRED DILTS ESTATE WATER SPREADING DITCH ADJ STOJRR PORCUPINE CREEK 
C72/193A 06/11/1951 41 70 34 SWSE JOHN C DILTS WATER-SPREADING DITCH ADJ IRR PORCUPINE CREEK 
(60 /057A 05/08/1940 41 70 34 SESE FRED DILTS ESTATE WATER SPREADING DITCH ADJ STO.JRR PORCUPINE CREEK 
C72/193A 06/11/1951 41 70 % SESE JOHNC DILTS WATER- SPREADING DITCH ADJ IRR PORCUPINE CREEK 
(60 /057A 05/08/1940 41 70 35 SWNW FRED DILTS ESTATE WATER SPREADING DITCH ADJ STOJRR PORCUPINE CREEK 
C72/193A 06/11/1951 41 70 35 SWNW JOHNC. DILTS WATER-SPREADING DITCH ADJ IRR PORCUPINE CREEK 
(60 /057A 05/08/1940 41 70 35 SENW FRED DILTS ESTATE WATER SPREADING DITCH ADJ STOJRR PORCUPINE CREEK 
(72/1934 06/11/1951 41 70 35 SENW JOHNC DILTS WATER-SPREADING DITCH ADJ IRR ‘PORCUPINE CREEK 
(60/057 05/08/1940 41 70 35 NWSW FRED DILTS ESTATE WATER SPREADING DITCH ADJ STOJRR PORCUPINE CREEK 
C72/193A 06/11/1951 41 70 35 NWSW JOHN C DILTS WATER-SPREADING DITCH ADJ IRR PORCUPINE CREEK 
(60 /057A 05/08/1940 41 70 35 SWSW FRED DILTS ESTATE WATER SPREADING DITCH ADJ STOJRR PORCUPINE CREEK 
(72/1934 06/11/1951 41 70 35 Swsw JOHNC DILTS WATER- SPREADING DITCH ADJ IRR PORCUPINE CREEK 
C75/026A 08/04/1980 41 70 % NWNE WYBLCOMM SUNNY #1 SPREADER DAM PUD IRR SUNNY DRAW 
C75/026A 08/04/1980 4) 70 % SWNE WYBLCOMM. SUNNY #1 SPREADER DAM ADJ IRR SUNNY DRAW 
C75/026A 08/04/1980 41 70 w SENE WY.BLCOMM SUNNY #1 SPREADER DAM ADJ 1k ‘SUNNY DRAW 
C75/026A 08/04/1980 41 70 w NESE WYBLCOMM SUNNY #1 SPREADER DAM ADJ IRR ‘SUNNY DRAW 
CR3/305A 01/31/1964 = 41 71 13 NENE USPS WILKINSON #F S 9 264 5 STOCK RES PUO STO INNIS DRY L BED 
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SURFACE WATER RIGHTS FOR LITTLE THUNDER LBA TRACT 


Permit No.| Priority|Tns|RngiSec| qq | Applicant | Facility Name | Status| Uses | Source 
CRI/387A =—s-:« 3/01/1943 43 71 = 3 SWNW ss E_ E. STUART STUART RES PU STO DRY PORK LITTLE THUNDER CR 
PO48R 11/30/1906 43 71 3 SENW JOHN MORTON SHEEP CO THUNDER BASIN NO. 2 RES PUO STO DRY CREEK 

CR1/387A = «03/01/1943 43° 71) 3 SENW EE STUART STUART RES PU STO DRY PORK LITTLE THUNDER CR 
CRI 387A 03/01/1943 43 71 3 NESW Ee £& STUART STUART RES PLO STO DRY PORK LITTLE THUNDER CR 
CR1/ 387A 03/01/1943 43 71 3 SESW EE & STUART STUART RES PU STO DRY PORK LUTTLE THUNDER CR 
CR4/254A = 02/27/1967 43 71) «WO SEXNE USFS STUART #F S 9 256.3 STOCK RES PUO STO _ ERICKSON DRAW 

P2343S 08/04/1958 43 71 10 SWSW  PAULAND RUBY H STUART SCHROVER PUO STO SCHROVER DRAW 

P5724 10/10/19 43 #71 «#11 SESE HAROLD E ZIMMER ZIMMER PUO STO ZIMMER DRAW 

CR2/455A —s--3/31/1938 43 7: #22 NWNW 3 USPS THUNDER BASIN 610 KES PUO STO LITTLE THUNDER CREEK 
CR2/455As--03/31/1938 43 71 #22 8 SWNW 3 USPS THUNDER BASIN 610 RES PU STO LITTLE THUNDER CREEK 
CR2/455A—s-03/31/1938 43° 71) 22 SENW «USFS THUNDER BASIN 610 RES PU STO LITTLE THUNDER CREEK 
CR2/455A «93/31/1938 43° «7122 NESW USFS THUNDER BASIN 610 RES PU STO LITTLE THUNDER CREEK 
CR2/455A ss 3/31/1938 43 71 #22 NWSW = USFS THUNDER BASIN 610 RES PU STO ——s LITTLE THUNDER CREEK 
CR2/455A s-«-03/31/1938 43 71 «#220©«6SwSW)OUUSFS THUNDER BASIN 610 RES PU STO LITTLE THUNDER CREEK 
CR2/455A 3/31/1938 43° «71 22 SESw s«USFS THUNDER BASIN 610 RES PU STO LITTLE THUNDER CREEK 

950K 11/30/1906 43 71 24 NWSW JOHN MORTON SHEEP CO THUNDER BASIN NO. 4 RES PUO STO —-S._ PRONG LITTLE THUNDER CRK 
P950K 11/30/1906 43 71 24 SWSW JOHN MORTON SHEFP CO THUNDER BASIN NO 4 RES PU STO = S._ PRONG LITTLE THUNDER CRK 
P10087S 02/09/1987 43 71 2S USFS RENO #9 240 13 GST STO = PETTERS DRAW 
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SURFACE WATER RIGHTS FOR WEST ANTELOPE LBA TRACT 


Permit No| Priority | Tns | Rng | Sec | qq | Applicant | Facility Name | Status | Uses | Source 
CR4/308A =—-s«01 31/1964 = 40 71 1 SESE USFS MORTON #F S 9-231-G STOCK RES PUO STO FISHER DRAW 
CR2/477A 01/30/1988 = 40 71 3 NWNW USPS TOM #1 STOCK RES PUO STO TOMS DRAW 
P3349 67/13/1990 040 71 5 SwNWw JR LLOYD MARY #1 PUO STO MARY DRAW 
P3350 07/13/1990 = 40 71 6 Swsw J.R LLOYD SALLY #1 PUO STO SALLY DR 
P5520 08/26/19%0 40 71 8 NESW BASS JACOBS & SON MARKER #1 PUO STO MARKER DR 
P1384S 02/06/1956 = 40 71 10 SENW ASS JACOBS DONNER 61 PUO STO DONNER DRAW 
|P1384s 02/06/19% 71 10 NESW BASS JACOBS DONNER #1 PUO STO DONNER DRAW 
CRI4/24%A =: 04/1983 4 70 3 SWSE USPS WETLAND MITIGATION POND ADJ WET HAIG DRAW, ANTELOPE CRK 
P10357S 02/29/1988 = 4 71 rt SENW PATRICIAL ISENBERGER LITTON SPRING CREEK SPRING #12 GST STO SPRING CREEK 


Abbreviation Key from the Wyoming SEO Water Right Detebase 

Abbreviation for uses) DEW-Dewatering, DOM-Domestx:, DSP-Domestx Supply, FIS-Fish Propagation, FLO-Pleed Control, IND- Industral, IRR-irngavon, MAN-Manufacturing, MIN- Minung, 

MIS- Mescecilancous, MON-Montonng, MUN-Munscspal, POW - Powder Development. REC -Recreavion, RES-Reservow Supply, STO-Steck, TEM-Temporary Use (normally comstructson of roads or oi well 
drileng). UTI-Utlty, WET-Wetlands, WIL-Widiiie, CHM-Coal ed Metharr 


Abbreviations for status AHA-Abandoned. ADJ- Adjudication, CAN-Canceied, EXP-Expired, GST~Good standeng pending receipt of legally required nouces, PU- Pot of outict for a resevow, PUD Pom of 
\devermon for a dach or pepelne, PUO-Pomt of outiet for a reservow, UNA-Unadjudic ated 


Record Suffixes are denoted as follows “A” wndicates adyudscated of finaherd water mghts and uniess the mght 1s a territonal appropriation, there will be a match om the reference cobumn from one of the 
following perm types for the unadjudicated portion of the water mght. “C” permits are well statements of clam, filed from 1947 to 1957 for wells compicted priot to April 1, 1947. "G" permits are well 
registrations, filed for wells completed after April 1, 1947. “P” permuts are for stock and domestic use wells compicited priot to May 24, 1969 and registered with the SHO prior to December 31, 1972 “W" 
permets are for wells with a priority date for the date of filemg with the SEO. “D” signifies a ditch of pipeline perma. “E” signifies an enlargement of a ditch or pipeline permit. “S” signifies a stock 


[reserves permet “KR” sugrifies a reservow permit 
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THREATENED, ENDANGERED, PROPOSED, 
AND CANDIDATE SPECIES 


USFS REGION 2 SENSITIVE SPECIES AND 
MANAGEMENT INDICATOR SPECIES 


BLM SENSITIVE SPECIES 
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Appendix G 


Operators of four coal mines in Campbell and Converse Counties, Wyoming have 
applied to lease five tracts of federal coal as maintenance leases under the Leasing 
on Application regulations at 43 CFR 3425, as discussed in Chapter 1 of this 
environmental impact statement (EIS). The five tracts being considered for leasing 
are the NARO North, NARO South, Little Thunder, West Roundup and West 
Antelope Lease by Application (LBA) Tracts. The purpose of this Appendix is to 
provide information about the potential environmental effects that leasing these 
tracts would have on federally Endangered, Threatened, Proposed, and Candidate 
Species, and U.S. Forest Service (USFS) Region 2 Sensitive wildlife and vegetative 
species (terrestrial and aquatic), USFS Thunder Basin National Grassland (TBNG) 
Forest Plan Management Indicator Species (MIS), and Bureau of Land 
Management (BLM) designated Sensitive Species. 


GENERAL ANALYSIS AREA DESCRIPTION 


The General Analysis Area is shown in Figure 3-1 of this EIS. It includes all or 
part of Townships 40 through 44 North, Ranges 69 through 71 West, and includes 
portions of southern Campbell County and northern Converse County, Wyoming. 
Within the General Analysis Area are five active surface coal mines. Four of those 
mines, Black Thunder, North Rochelle, North Antelope/Rochelle Complex, and 
Antelope, have applied to lease the federal coal included in five tracts located 
adjacent to their existing mines. The five tracts and applicant mines are: 


* NARO North LBA Tract adjacent to and north of the North 
Antelope / Rochelle Complex; 

* NARO South LBA Tract adjacent to and south of the North 
Antelope / Rochelle Complex; 

¢ Little Thunder LBA Tract adjacent to and west of the Black Thunder 
Mine; 

¢ West Roundup LBA Tract adjacent to and southwest of the North 
Rochelle Mine; and 

¢ West Antelope LBA Tract adjacent to and west of the Antelope Mine. 


A study area has been identified for each tract, which includes the tract as applied 
for and the adjacent lands BLM is considering adding to each tract. The 
anticipated permit amendment area for each applicant mine is also included in 
the study area. The anticipated permit amendment study area includes lands 
adjacent to and outside of an applicant mine’s current permit area which the 
applicant anticipates would be included within an amended mine permit area if 
they acquire a lease for the maintenance tract they have applied for. The study 
areas for each tract are shown in Figure 3-1. 


The General Analysis Area is located in the eastern portion of the Powder River 
Basin (PRB), a part of the Northern Great Plains that includes most of 
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northeastern Wyoming. Vegetation is primarily sagebrush and mixed grass 
prairie. The climate is semi-arid, with an average annual precipitation at Wright, 
located approximately six miles east of the Little Thunder LBA Tract (see Figure 
1-1 of this EIS) of just over 11 inches (Martner 1986). In the General Analysis 
Area the regional wind speeds average from nine to 13 miles per hour with local 
variations in speed and direction due to differences in topography. The General 
Analysis Area is drained by tributaries to the Cheyenne River, the major surface 
drainages in this portion of the PRB are shown in Figure 3-5 of this EIS. 
Elevations range from about 4,500 feet (ft) to 5,000 ft above sea level. Land 
ownership within the LBA tracts and the General Analysis Area consists of private 
lands intermingled with federal lands. Federally owned lands included in three 
of the tracts (NARO North, Little Thunder, and West Antelope) are part of the 
TBNG and are administered by the USFS. More detailed information about the 
General Analysis Area is included in Chapter 3 of this EIS. 


CONSULTATION HISTORY 


The LBA tracts as applied for and the existing federal coal leases and existing 
approved mine permit boundaries for the adjacent applicant mines are shown in 
Figures 1-2 through 1-5 of this EIS. Consultation with the U.S. Fish and Wildlife 
Service (USFWS) has previously occurred for all lands that are within the existing 
approved mine permit area for each mine. 


The location of the existing North Antelope/Rochelle Complex coal leases, the 
existing approved mine permit area, and the NARO North and NARO South LBA 
Tracts are shown in Figure 1-2 in this EIS. Consultation with USFWS has 
previously been conducted for the area included within the existing approved mine 
permit area. In the most recent mine permit State Decision Document for the 
Powder River Coal Company’s (PRCC’s) North Antelope / Rochelle Complex, dated 
December, 1999, is a letter dated August 19, 1999, from Michael Long, USFWS 
Cheyenne, Wyoming to Georgia Cash, Wyoming Department of Environmental 
Quality/Land Quality Division (WDEQ/LQD), Cheyenne, Wyoming documenting 
approval of the Raptor and Migratory Birds of High Federal Interest (MBHFI) plans 
for the North Antelope/ Rochelle Complex. Also included as Condition No. 2 of the 
North Antelope/ Rochelle Complex State Decision Document, is a requirement for 
completion of conferencing and consultation with USFWS by the Office of Surface 
Mining Reclamation and Enforcement (OSM) by February 1, 2000. The 
incorporation of species-specific protective measures drafted by the Wyoming Field 
Office of the USFWS and commitment to report/tabulate dead or impaired listed 
species into the mining permit satisfied the permit condition for completion of 
conferencing and consultation with USFWS. These items were reviewed with 
WDEQ/LQD and PRCC in a meeting on January 6, 2000 and documented in a 
letter dated January 28, 2000, from Michael Long, USFWS to Georgia Cash, 
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The location of the existing Black Thunder Mine coal! leases, the existing approved 
mine permit area, and the Little Thunder LBA Tract are shown in Figure 1-3 in 
this EIS. Consultation with USFWS has previously been conducted for the area 
included within the existing approved mine permit area. In the September 1995 
mine permit State Decision Document for the Black Thunder Mine is a letter dated 
November 29, 1995, from Charles P. Davis, USFWS, Cheyenne, Wyoming, to 
Gregory Reed, OSM, Denver, Colorado, stating concurrence with the Thunder 
Basin Coal Company (TBCC) permit renewal and amendment project assessment 
relating to black-footed ferret, bald eagle, and Ute !adies’-tresses. The December 
2000 mine plan State Decision Document for the Biack Thunder Mine references 
a USFWS letter dated August 21, 2000, from Michael M. Long, USFWS, Field 
Supervisor, Cheyenne, Wyoming, to Doug Emme, WDEQ/LQD, Sheridan, 
Wyoming, which indicated that the agency reviews were completed and the 
Thundercioud amendment application and commitments were acceptable and that 
as long as the operation is conducted as proposed all wildlife issues of Federal 
interest will be adequately addressed. 

ee @ 
The location of the existing North Rochelle Mine coal leases, the existing approved 
mine permit area, and the Little Thunder LBA Tract are shown in Figure 1-4 in 
this EIS. Consultation with USFWS has previously been conducted for the area 
included within the existing approved mine permit area. A letter dated October 
8, 2002, from Michael M. Long, USFWS, Cheyenne, Wyoming, to Stacy Page, 
WDEQ/LQD, Sheridan, Wyoming, states USFWS concurrence with Triton Coal 
Company’s (TCC’s) plan to protect threatened and endangered (T&E) species listed 
under the Federal Endangered Species Act. 


The location of the existing Antelope Mine coal leases, the existing approved mine 
permit area, and the West Antelope LBA Tract are shown in Figure 1-5 in this EIS. 
Consultation with USFWS was previously conducted for the area included within 
the existing approved mine permit area. In the December 2001 mining plan State 
Decision Document for the Antelope Mine is a letter dated December 17, 2001, 
from Michael M. Long, USFWS, Cheyenne, Wyoming, to Larry Kline, OSM, 
Denver, Colorado, verifying that the USFWS “is satisfied with the species-specific 
protective measures required to satisfy the consultation requirements of Section 
7 of the Endangered Species Act of 1973, as amended (ACT), for the Horse Creek 
Amendment permit”. Furthermore, the USFWS reviewed the MBHFI protection 
plan in the mine permit and, as stated in the December 2001 State Decision 
Document, has not given concurrence to the plan, stating the plan does not 
contain adequate commitment for the amount of mountain plover habitat that will 
be reclaimed and reestablished and does not contain adequate bond release 
criteria. Therefore, a condition was attached to Antelope Coal Company's (ACC’s) 
permit stating that when the plan is approved by the USFWS, the approval letter 
will be inserted into the mine permit document. 
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THE PROPOSED ACTION 


This EIS considers five Proposed Actions, one for each LBA tract listed above in 
the description of the General Analysis Area. Under the Proposed Action for each 
tract, a separate competitive lease sale would be held for the federal coal included 
in each tract as applied for. If there is a successful bidder at that sale, a lease 
would be issued for the tract of federal coal as applied for. Each tract offered for 
lease would be subject to standard and special lease stipulations developed for the 
Wyoming PRB. The stipulations that would be attached to each tract are listed in 
Appendix D of this EIS. 


Under each Proposed Action, it is assumed that each LBA tract would be 
developed as a maintenance lease to extend the life of the adjacent existing 
surface coal mine. As a result, under each Proposed Action, existing facilities, 
roads and employees would be used to mine the coal included in each tract. 


There are five No Action Alternatives, one for each tract. Under the No Action 
Alternative (Alternative 1) for each tract, the BLM would reject the lease 
application for that tract and not offer it for competitive sale at this time. 
Selection of Alternative 1 would not affect permitted mining activities on the 
existing leases at any of the adjacent mines. 


In reviewing these lease applications, the BLM identified alternate tract 
configurations for consideration for leasing. These alternate tract configurations 
are analyzed as alternatives in this EIS. The alternate tract configurations are 
described in Chapter 2 of this EIS and shown in Figures 2-1 through 2-4. No 
alternate tract configurations were identified for the NARO North LBA Tract. 
Alternative 2 for the NARO South LBA Tract considers adding additic 1a! lands 
west of the LBA tract, while Alternative 3 considers removing some of the lands 
applied for in the western portion of the LBA tract. Alternative 2 for the Little 
Thunder LBA Tract considers adding additional lands west of the LBA tract and 
Alternative 3 considers dividing the Alternative 2 tract into a north and a south 
tract. Alternatives 2 and 3 for the West Roundup LBA Tract consider increasing 
the size of the LBA tract. Alternative 2 for the West Antelope LBA Tract considers 
adding additional land northeast of the LBA tract and Alternative 3 considers 
decreasing the size of the tract. 
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The following discussion evaluates the potential environmental effects oi the 
Proposed Actions and Action Alternatives on federally endangered, threatened, 
proposed, and candidate species. 


Endangered: An animal cr plant in danger of extinction within the foreseeable 
future throughout all or a significant portion of its range is classified as 
endangered. 


Threatened: Threatened status applies to an animal or plant species likely to 
become endangered within the foreseeable future throughout all or a 
significant portion of its range. 


Proposed: A proposed species is any species of animal or plant that is 
proposed in the Federal Register to be listed under Section 4 of the Endangered 
Species Act (ESA). 


Candidate: Species considered by the USFWS as candidates for possible 
addition to the lists of T&E wildlife and plants. 


The following is a list of species that was prov Jed by USFWS (June 2002), 
representing al) federally listed T&E species, species proposed for listing , and 
candidate species that may occur in the General Analysis Area. 


Bald eagle (Haliaetus leucocephalus): Federally listed as Threatened 
Ute ladies’-tresses (Spiranthes diluvialis}: Federally listed as Threatened 
Black-footed ferret (Mustela nigripes}: Federally listed as Endangered 


Mountain plover (Charadrius montanus): Federally designated as Proposed 
Threatened 


Black-tailed prairie dog (Cynomys ludovicianus}: Candidate 


Listed Species 


Bald eagle (Haliaetus leucocephalus) 

The bald eagle is a federally-listed threatened species (USFWS 1995). Bald eagles 
occur throughout North America from Alaska to Newfoundland, and from the 
southern tip of Florida to southern California. In Wyoming, this species builds 
large nests in the crowns of large mature trees such as cottonwoods or pines. 
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Food availability is probably the single most important determining factor for bald 
eagie distribution and abundance. Fish and waterfowl are the primary sources 
of food where eagles occur along rivers and lakes. Big game and livestock carrion, 
as well as larger rodents (e.g., prairie Cogs) also can be important dietary 
componcnts where these resources are available (Ehrlich et al. 1988). This 
species is an uncommon breeding resident in Wyoming utilizing mixed coniferous 
and mature cottonwood-riparian areas near large lakes or rivers as nesting habitat 
({(L ace et al. 1999). 


Bald eagles are closely associated with water, with nest sites commonly less than 
one mile from a lakeshore or riverbank. Large trees are necessary to support eagle 
nests, typically cottonwoods or several conifer species. Nest trees are often the 
largest trees in the stand. Typically, there are alternate nests within or in close 
proximity to the nest stand. Snags and open-canopied trees near the nest site 
and foraging areas provide favorable perch sites. Old-growth stands with their 
structural diversity and open canopies are an important hab,‘at for bald eagles. 
Bald eagles that have open water or alternate food sources near their nesting 
territories may stay for the winter, other eagles migrate sou.oward to areas with 
available prey. 


Ute ladies’-1 (Spiranthes diluvialis) 
The Ute ladies’-tresses, a member of the orchid family, was listed as threatened 
on January 17, 1992 due to a variety of factors, including habitat loss and 
modification, and hydrological modifications of existing and potential habitat 
areas. 


Ute ladies’-tresses is a perennial herb with erect, glandular-pubescent stems 12 
to 50 centimeters tall arising from tuberous-thickened roots. This species flowers 
from late July to September. Plants probably do not flower every year and may 
remain dormant below ground during drought years. 


Rangewide, Ute ladies’-tresses occurs primarily on moist, subirrigated or 
seasonally flooded soils in valley bottoms, gravel bars, old oxbows or floodplains 
bordering springs, lakes, rivers or perennial streams at elevations between 1,780 
and 6,800 ft (Fertig and Beauvais 1999). Suitable soils vary from sandy or coarse 
cobbley alluvium to calcareous, histic or fine-textured clays and loams. 
Populations have been documented from alkaline sedge meadows, riverine 
floodplains, flooded alkaline meadows adjacent to ponderosa pine, Douglas-fir 
woodlands, sagebrush steppe, and streamside floodplains. Typical suitable 
habitat for the orchid is found along perennial or ephemeral streams with 
subirrigation into late July or August. Until recent coal bed methane (CBM) 
development in the PRB, ephemeral streams with subirrigation into late July and 
August did not exist. Some occurrences are also found on agricultural lands 
managed for winter or early season grazing or hay production. Known sites often 
have low vegetative cover and may be subjected to periodic disturbances such as 
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flooding or grazii1g. Populations are often dynamic and “move” within a watershed 
as disturbances create new habitat or succession eliminates old habitat (Fertig 
and Beauvais 1999). 


The tetal known population of this species is approximately 25,000 to 30,000 
individuals. Occurrences range in size from one plant to a few hundred 
individuals. At the time of listing, Ute ladies’-tresses was only known from 
Colorado, Utah, and extreme eastern Nevada. It is currently known from western 
Nebraska, southeastern Wyoming, north-central Colorado, northeastern and 
southern Utah, east-central Idaho, southwestern Montana, and central 
Washington. In Wyoming, Ute ladies’-tresses is known from four occurrences in 
the western Great Plains in Converse, Goshen, Laramic, and Niobrara Counties, 
all discovered between 1993-1997 (Fertig and Beauvais 1999). One of these 
occurrences was recorded from the Antelope Creek waiershed in northwestern 
Converse County. 


Black-footed Ferret (Muste — vignpes) 

The black-footed ferret is a fec  -listed endangered species. The black-footed 
ferret historically occurred throughout Texas, Oklahoma, New Mexico, Arizona, 
Utah, Kansas, North and South Dakota, Montana, Wyoming, Nebraska, and 
Colorado. The black-footed ferret is closely associated with prairie dogs, 
depending almost entirely upon the prairie dog for its survival. The decline in 
ferret populations has been attributed to the reduction in the extensive prairie dog 
colonies that historically existed in the western United States. Ferrets may occur 
within colonies of white-tailed or black-tailed prairie dogs. The USFWS has 
determined that, at a minimum, potential habitat for the black-footed ferret must 
include a single white-tailed prairie dog colony of greater than 200 acres, or a 
complex of smaller colonies within a 4.3 mile (7 km) radius circle totaling 200 
acres (USFWS 1989). Minimum colony size for black-tailed prairie dog is 80 acres 
(USFWS 1989). The last known wild population was discovered in Meceteetse, 
Wyoming. Individuals from this population were captured and have been raised 
in protective captive breeding facilities in an effort to prevent the species’ 
extinction (Ciark and Stromberg 1987). 


Recent survey efforts in the Shirley Basin have identified a population at this 
former re-introduction site. This is the only known population in Wyoming. 


Proposed Species 


Mountain Plover (Charadrius montanus) 
The mountain plover is proposed for federal listing (USFWS 1999a). The USFWS 


has 60 days to seck input from three species experts, the public, scientific 
community, and Federal and State agencies. The USFWS published a 60-day 
extension to the comment period on April 19, 1999 (USFWS 1999b). In October 
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2001, the USFWS designated the mountain plover as a proposed threatened 
species (USFWS 2001). 


This species utilizes high, dry, shortgrass prairie with vegetation typically shorter 
than four inches tall. Within this habitat, areas of blue grama (Bouteloua gracilis) 
and buffalograss (Buchloe dactyloides) are most often utilized, as well as areas of 
mixed-grass associations dominated by needle-and-thread (Stipa comata) and blue 
grama (Dinsmore 1983). 


Nests consist of a small scrape on flat ground in open areas. Most nests are 
placed on slopes of less than five degrees in areas where vegetation is less than 
three inches tall in April. More than half of identified nests occurred within 12 
inches of old cow manure piles and almost 20 percent were found against old 
manure piles in similar habitats in Colorado. Nests in similar habitats in 
Montana (Dinsmore 1983) and other areas (Ehrlich et al. 1988) were nearly always 
associated with the heavily grazed shortgrass vegetation of prairie dog colonies. 


Mountain plovers arrive on their breeding grounds in late March with egg-laying 
beginning in late April. Clutches are hatched by late June and chicks fledge by 
late July. The fall migration begins in late August and most birds are gone from 
the breeding grounds by late September. 


Candidate Species 


Black-tailed Prairie Dog (Cynomys ludovicianus) 
The black-tailed prairie dog was added to the list of candidate species for federal 


listing on February 4, 2000 (USFWS 2000a). At that time, the USFWS concluded 
that listing the black-tailed prairie dog was warranted but precluded by other 
higher priority actions to amend the lists of threatened and endangered species. 
No specific date for proposal for listing was given, but the USFWS has committed 
to reviewing the status of the species one year after publication of the above- 
mentioned notice (i.e., on February 4, 2001) (USFWS 2000b). As of June 2002, 
the USFWS was listing the black-tailed prairie dog as a candidate (USFWS June 
2002). 


The black-tailed prairie dog is a highly social, diurnally active, burrowing 
mammal. Aggregations of individual burrows, known as colonies, form the basic 
unit of prairie dog populations. Found throughout the Great Plains in shortgrass 
and mixed-grass prairie areas (Fitzgerald et al. 1994), the black-tailed prairie dog 
has declined in population numbers and extent of colonies in recent years due to 
habitat destruction or disturbance and pest control activities. In Wyoming, this 
species is primarily found in isolated populations in the eastern half of the state 
(Clark and Stromberg 1987). Many other wildlife species, such as the black-footed 
ferret, swift fox, mountain plover, ferruginous hawk and burrowing owl are 
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dependant on the black-tailed prairie dog for some portion of their life cycle 
(USFWS 2000b). 


This species is considered a common resident, utilizing shortgrass and mid-grass 
habitats in eastern Wyoming (Luce et al. 1999). 


NARO NORTH AND SOUTH LBA TRACTS 


Listed Species 
Ute ladies’-tresses (Spiranthes diluvialis) 
Habitat and/or Occurrences 


Suitable habitat within respective survey areas was traversed during the time of 
actual flowering of the known population of the Ute ladies’-tresses orchid on 
Antelope Creek in northern Converse County. Prefield work involved a visit to a 
known population of the orchid to verify the correct phenological state (flowering) 
of the orchid. Topographical and wetland delineation maps for the study area 
were reviewed to identify all significant drainages that may contain the orchid. 
Suitable habitat factors included less steep stream banks, light soil texture and 
well drained soils, close lateral or vertical distance to perennial water source 
during the flowering period, lack of plant competition, lack of general soil 
alkalinity/salinity, and current or historical management practices that did not 
promote overgrazing and extensive use of riparian areas. 


Areas within the NARO North and NARO South LBA Tracts that are inside the 
currently approved North Antelope/ Rochelle Complex permit area were surveyed 
by BKS Environmental Associates (Paige Wolken) August 28 and September 2, 
1997. No individuals of the Ute ladies’-tresses orchid were located during those 
surveys. Areas within the LBA tracts that are outside the currently approved 
North Antelope/Rochelle Complex permit area were surveyed by BKS 
Environmental Associates (Paige Wolken, Heidi Smith, and Brenda Schladweiler) 
in August of 1999 and August of 2000. No individuals of the Ute ladies’-tresses 
orchid were located during those surveys. 


Effects of the Proposed Project 


Leasing the NARO North and South LBA Tracts under the Proposed Actions or 
Action Alternatives is not likely to adversely affect Ute ladies’-tresses. No 
individuals have been located during surveys of potentially suitable habitat on the 
two tracts in 1997, 1999, and 2000. Because of the ability of this species to 
persist below ground or above ground without flowering, single season surveys 
that meet the current USFWS survey guidelines may not detect populations. 
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Undetected populations could be lost to surface disturbing activities. If these two 
tracts are leased, mining operations could not be initiated until the Mineral 
Leasing Act of 1920 (MLA) mining plan and the state mining and reclamation 
permit are approved. Prior to permit approval, additional surveys and USFWS 
consultation would be required. 


Bald eagle (Haliaetus leucocephalus) 
Habitat and/or Occurrences 


Bald eagles are relatively common winter residents and migrants in northeastern 
Wyoming’s PRB. Historically, this species has infrequently been seen foraging in 
the general vicinity of North Antelope/Rochelle Complex and perched in 
cottonwood trees along Antelope Creek, south of the North Antelope/Rochelle 
Complex. No unique or concentrated sources of carrion or prey occur in the study 
area for the NARO North and NARO South LBA Tracts, so foraging bald eagles 
would not be attracted to the area in great numbers. A few isolated bald eagle 
nesting attempts have been recorded in the region, but none have been near the 
NARO North and South LBA Tracts. 


The NARO North and South LBA Tracts, the anticipated permit amendment study 
area and a two- mile perimeter were searched for bald eagles and roosting habitat 
on February 28, 2001 by Thunderbird Wildlife Consulting, Inc. (TWC), Gillette, 
Wyoming. During the survey, three adult bald eagles were seen perching in a 
small cottonwood tree along Horse Creek in the NE% of Section 22, T.41N., 
R.71W., about one mile west of the NARO South anticipated permit amendment 
area under the Proposed Action. Because of the small stature of the tree and the 
small number of eagles, this was not classified as a bald eagle roost. Bald eagles 
were also observed on four occasions during baseline wildlife surveys conducted 
in 2000 by TWC. On February 23 and March 23, 2000, adult bald eagles were 
observed in the SE™% of Section 35, T.42N., R.71W., within the NARO North LBA 
Tract. Two sub-adult bald eagles were observed on April 18, 2000 perched on a 
rock in Porcupine Reservoir in Section 27, T.41N., R.7OW. One adult was seen on 
December 11, 2000 perched on a fence post in the NE™% of Section 11, T.41N., 
R.71W. Both of these observations were within the anticipated permit amendment 
area for the North Antelope/Rochelle Complex under the Proposed Action and 
Action Alternatives. 


Effects of the Proposed Project 


Leasing and mining the NARO North and South LBA Tracts under the Proposed 
Action or Action Alternatives is not likely to adversely effect bald eagles. Bald 
eagle foraging habitat would be lost on the tracts during mining and before final 
reclamation. The loss of any potential prey habitat would be short-term. Foraging 
habitat that is lost during mining would be replaced as reclamation continues on 
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already mined out areas. Eagles may alter foraging patterns as they fly around 
areas of active mining activity. Potential for bald eagles to collide with or be 
electrocuted by electric power lines on the mine site is minimal due to use of 
raptor-safe power lines. An increase in the volume and frequency of traffic on the 
roads accessing North Antelope/ Rochelle Complex may result in an increase in 
vehicular collisions and roadside carcasses. This could result in an increase of 
bald eagle foraging along roads in this area. If a lease is issued for these two 
tracts, mining operations could not be initiated until the MLA mining plan and the 
state mining and reclamation permit are approved. Prior to permit approval, 
additional surveys and consultation with USFWS would be required. 


Black-footed ferret (Mustela nigripes) 
Habitat and/or Occurrences 


Black-footed ferrets are rare and very unlikely to occur in the vicinity of the NARO 
North and South LBA Tracts. The black-footed ferret is closely associated with 
prairie dogs, depending almost entirely upon the prairie dog for its survival. A 
baseline prairie dog town survey conducted in 2000 found no colonies on the 
NARO North LBA Tract and three colonies on the NARO South LBA Tract (see 
prairie dog discussion below). The prairie dog towns located on the NARO South 
LBA Tract are less than 80 acres in size. An additional three colonies were found 
within a half-mile of the two LBA tracts. In ferret surveys of the North 
Antelope/ Rochelle Complex and surrounding areas, qualified biologists have not 
observed any evidence of ferret habitat or activity. For example, no black-footed 
ferret sign was detected during surveys conducted by TWC (formerly Powder River 
Eagle Studies) in three black-tailed prairie dog colonies near the mine complex in 
winter/ spring 1999. 


Effects of the Proposed Project 


Issuing federal coal leases for the NARO North and South LBA Tracts under the 
Proposed Actions or Action Alternatives is not likely to adversely affect black- 
footed ferrets. Prairie dog towns of more than 80 acres in area, the typical 
suitable habitat for this species, are not currently located on either tract. In 
wildlife surveys conducted for more than the last 20 years by the mines in this 
area, none of the prairie dog towns in the General Analysis Area have harbored 
any black-footed ferrets. If leases are issued for these two tracts, mining 
operations could not be initiated until the MLA mining plan and the state mining 
and reclamation permit are approved. Prior to permit approval, additional surveys 
would be required and USFWS consultation would be required. 
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Proposed Species 
Mountain plover (Charadrius montanus) 
Habitat and/or Occurrences 


Mountain plovers have regularly nested at the Antelope Mine, located south of and 
adjacent to the NARO South LBA Tract, but few have been sighted in the NARO 
North and South LBA study area. Each year from 1994 through 1996, adult 
plovers were seen in a black-tailed prairie dog colony in the SE% NW of Section 
17, T.41N., R.7OW., which is on an existing North Antelope/ Rochelle Complex 
federal coal lease. All of those sightings were made in the spring by qualified 
biologists with Powder River Eagle Studies. Numerous searches of the colony and 
surrounding area have failed to locate any plover nests and no young have ever 
been seen. No plovers have been observed in any prairie dog colonies or 
elsewhere during baseline surveys of the NARO North and South LBA Tracts 
wildlife study area. 


Effects of the Proposed Project 


Issuing federal coal leases for the NARO North and South LBA Tracts under the 
Proposed Actions or Action Alternatives is not likely to jeopardize mountain 
plovers. The typical suitable habitat for this species is not currently located on 
either of the tracts, and no plovers have been observed. If leases are issued for 
these LBA tracts, mining operations could not be initiated until the MLA mining 
plan and the state mining and reclamation permit are approved. Prior to permit 
approval, additional surveys and USFWS consultation would be required. 


Candidate Species 
Black-tailed prairie dog (Cynomys ludovicianus) 
Habitat and/or Occurrences 


Prairie dog towns were surveyed on the NARO North and South LBA wildlife 
baseline study area and the North Antelope/ Rochelle Complex’s current permit 
area in 2000 by TWC. Twenty-seven black-tailed prairie dog colonies totaling 
1,148 acres were inventoried on the study area. Six prairie dog towns were 
inventoried on or within one half-mile of the two LBA tracts. No colonies were 
observed on the NARO North LBA Tract and one colony (located in the SW% of 
Section 26, T.42N., R.71W.) is located within a half-mile radius of that proposed 
lease boundary. Three colonies were observed on the NARO South LBA Tract and 
two others (located in the W'% of Section 17 and the NE™% of Section 28, T.41N., 
R.71W.) are within a half-mile radius of that proposed lease boundary. No 
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additional prairie dog towns were observed on the area that would be added under 
Alternative 2 for the NARO South LBA Tract. 


Effects of the Proposed Project 


Issuing a federal coal lease for the NARO North LBA Tract under the Proposed 
Action or Action Alternatives is not likely to jeopardize the continued existence of 
prairie dogs because no prairie dog towns are currently located on the tract. 
Issuing a federal coal lease for the NARO South LBA Tract under the Proposed 
Action or Action Alternatives is not likely to jeopardize the continued existence of 
prairie dogs. There are three small (less than 80 acres) prairie dog colonies 
located on the NARO South LBA Tract. Those colonies and individuals in those 
colonies would be likely to be adversely affected if a federal coal lease is issued for 
the NARO South LBA Tract under the Proposed Action or Action Alternatives, 
however, there are other colonies in this area which would not be affected by 
mining operations at the North Antelope / Rochelle Complex or other nearby mines. 
Habitat where prairie dogs could establish towns would be lost during mining but 
would be replaced as reclamation occurs on already mined areas. If leases are 
issued for these LBA tracts, mining operations could not be initiated until the MLA 
mining plan and state mining and reclamation permit are approved. Prior to 
permit approval, additional surveys and USFWS consultation would be required. 


LITTLE THUNDER LBA TRACT 


Listed Species 
Ute ladies’-tresses (Spiranthes diluvialis) 
Habitat and/or Occurrences 


A Ute ladies’-tresses orchid survey was completed by Intermountain Resources 
(Jim Orpet and Russel Tait) on the Little Thunder LBA Tract in August of 2001. 
The area surveyed was within the LBA tract as applied for, the areas added under 
Alternative 2, and the anticipated permit amendment study area. 


In preparation for Ute ladies’-tresses surveys, Mr. Orpet visited the Rocky 
Mountain Herbarium in Laramie, Wyoming and reviewed herbaria specimens. The 
herbarium provided valuable information on sites this species was known to 
inhabit in Wyoming. Wyoming Wildlife Magazine published an article on this 
species iti August 1995. Several color photographs from that article were used as 
field references and were carried with the investigators during field surveys. 


Based on discussions with persons familiar with flowering dates of this species in 
Wyoming and the 2001 growing season conditions, field surveys were conducted 
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on August 16-18, 20, 24, and 25. During a first site inventory, the entire study 
area was surveyed for potentially suitable habitats where the orchid may occur. 
These surveys were completed on foot, including walking the entire lengths of 
ephemeral drainages documenting locations of potential habitat and searching for 
this species. The additional surveys concentrated on thorough searches of the 
potential habitats identified during the first survey. Survey conditions were 
generally good except for some areas being heavily grazed by livestock. No Ute 
ladies’-tresses orchid were found within the study area during these surveys. 
Potential habitats based on hydrological criteria were rare and artificially created 
by CBM production discharge water. The potential for the Ute ladies’-tresses 
orchid to occur within this study area would be low since the potential habitat 
created by CBM production discharge water has existed for less than one year. 
Most of this area was also surveyed in 1996 and prior years, during which time 
no orchids or other species of concern were identified. 


Effects of the Proposed Project 


Issuing a federal coal lease for the Little Thunder LBA Tract under the Proposed 
Action or Action Alternatives is not likely to adversely affect Ute ladies’-tresses. 
Typical suitable habitat for this species is rare and that which does occur in the 
study area has just recently been artificially created by CBM production discharge 
water. Surveys of the existing suitable habitat have not found any Ute ladies’- 
tresses. Because of the ability of this species to persist below ground or above 
ground without flowering, single season surveys that meet the current USFWS 
survey guidelines may not detect populations. If undetected populations are 
present, they could be lost to surface disturbing activities. If a lease is issued for 
this tract, mining operations could not be initiated until the MLA mining plan and 
the state mining and reclamation permit are approved. Prior to permit approval, 
additional surveys and consultation with USFWS would be required. 


Bald eagle (Haliaetus leucocephalus) 
Habitat and/or Occurrences 


Bald eagles are relatively common winter residents and migrants in northeastern 
Wyoming's PRB. Historically, this species has infrequently been seen foraging in 
the general vicinity of Black Thunder Mine. However, no suitable roosting habitat 
or concentrated prey or carrion sources for bald eagles exist in the Little Thunder 
study area. No bald eagles were observed in Black Thunder Mine’s wildlife survey 
area in 2001. Qualified biologists with TWC watched for all listed species, 
including the bald eagle and habitats that could support them, while conducting 
all other wildlife species surveys. In addition, surveys for all MBHFI, including the 
bald eagle, were conducted by the same consultant during four days in both 
spring (May and June) and summer (July 2001). 
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Effects of the Proposed Project 


Issuing a federal coal lease for the Little Thunder LBA Tract under the Proposed 
Action or Action Alternatives is not likely to adversely affect bald eagles. Bald 
eagle foraging habitat would be lost on the tract during mining and before final 
reclamation. The loss of any potential prey habitat would be short-term. Foraging 
habitat that is lost during mining would be replaced as reclamation continues on 
already mined out areas. Eagles may alter foraging patterns as they fly around 
areas of active mining activity. Potential for bald eagles to collide with or be 
electrocuted by electric power lines on the mine site would be minimal due to use 
of raptor-safe power lines. An increase in the volume and frequency of traffic on 
the roads accessing Black Thunder Mine may result in an increase in vehicular 
collisions and roadside carcasses. This could result in an increase of bald eagle 
foraging along roads in this area. If a lease is issued for this tract, mining 
operations could not be initiated until the MLA mining plan and the state mining 
and reclamation permit are approved. Prior to permit approval, additional surveys 
and consultation with USFWS would be required. 


Habitat and/or Occurrences 


Black footed ferrets are rare and very unlikely to occur in the vicinity of the Little 
Thunder LBA Tract. The black-footed ferret is closely associated with prairie dogs, 
depending almost entirely upon the prairie dog for its survival. Recent surveys 
have found no prairie dog colonies on the Little Thunder LBA Tract (see prairie dog 
discussion below). One colony was found with.n one mile west of the LBA tract, 
which is within the anticipated permit amendment study area for the Black 
Thunder Mine, if the Little Thunder LBA Tract is leased. No evidence of ferrets 
have ever been recorded by qualified biologists during general or specific surveys 
in the Black Thunder Mine area. TWC watched for all listed species, including the 
black-footed ferret and habitats that could support them, while conducting all 
other wildlife species surveys in the area in 2001. 


Effects of the Proposed Project 


Issuing a federal coal lease for the Little Thunder LBA Tract under the Proposed 
Action or Action Alternatives is not likely to adversely affect black-footed ferrets. 
No prairie dog towns are currently located on the tract. In wildlife surveys 
conducted for more than the last 20 years by the mines in this area, none of the 
prairie dog towns in the General Analysis Area have harbored any black-footed 
ferrets. If a lease is issued for the tract, mining operations could not be initiated 
until the MLA mining plan and the state mining and reclamation permit are 
approved. Prior to permit approval, additional surveys and USFWS consultation 
would be required. 
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Proposed Species 
Mountain plover (Charadnus montanus) 


Habitat and/or Occurrences 


Mountain plover preferred habitat consists of level, open and exceedingly grazed 
sites (Knopf 1996) that are generally lacking in the Little Thunder LBA study area. 
Even the prairie dog colonies are surrounded by rolling terrain that detracts from 
the “openness” of those sites (Powder River Eagle Studies 2000). Historically, 
there have been a few sightings in the vicinity of the LBA tract and anticipated 
permit study area, but no plovers were observed during Black Thunder Mine’s 
wildlife survey in 2001. No surveys specifically targeting these species were 
conducted in 2001 by TWC, although qualified biologists watched for all listed 
species and habitats that could support them while conducting all other wildlife 
species surveys. 


Effects of the Proposed Project 


Issuing a federal coal lease for the Little Thunder LBA Tract under the Proposed 
Action or Action Alternatives is not likely to jeopardize mountain plovers. 
Although there have been a few sightings in the vicinity of the LBA tract, the 
typical suitable habitat for this species is not currently located on the tract. Ifa 
lease is issued for this LBA tract, mining operations could not be initiated until 
the MLA mining plan and the state mining and reclamation permit are approved. 
Prior to permit approval, additional surveys and USFWS consultation would be 
required. 


Candidate Species 
Black-tailed prairie dog (Cynomys ludovicianus) 
Habitat and/or Occurrences 


No prairie dog colonies exist within the Little Thunder LBA Tract or the area added 
under Alternative 2, but one colony does exist approximately one mile west of the 
tract configured under Alternative 2, which is within Black Thunder Mine’s 
anticipated permit amendment study area. No surveys specifically targeting these 
species were conducted in 2001 by qualified biologists with TWC, although 
habitats that could support federally listed species were observed and noted while 
conducting all other wildlife species surveys. 
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Effects of the Proposed Project 


Issuing a federal coal lease for the Little Thunder LBA Tract under the Proposed 
Action or Action Alternatives is not likely to jeopardize the continued existence of 
prairie dogs. No prairie dog towns are currently located on the tract. Ifa lease is 
issued for this LBA tract, mining operations could not be initiated until the MLA 
mining plan and the state mining and reclamation permit are approved. Prior to 
permit approval, additional surveys and USFWS consultation would be required. 
Habitat where prairie dogs could establish towns would be lost during mining but 
would be replaced as reclamation occurs on already mined areas. 


WEST ROUNDUP LBA TRACT 


Listed Species” 
Ute ladies’-tresses (Spiranthes diluvialis) 
Habitat and/or Occurrences 


A Ute ladies’-tresses orchid survey was completed by Intermountain Resources 
(Jim Orpet) on the West Roundup LBA Tract in July and August of 2001 for sites 
not previously surveyed. The area surveyed included the lands contained within 
the LBA tract as applied for and the anticipated permit amendment study area. 


In preparation for Ute ladies’-tresses surveys, Mr. Orpet visited the Rocky 
Mountain Herbarium in Laramie, Wyoming and reviewed herbaria specimens. The 
herbarium provided valuable information on sites this species was known to 
inhabit in Wyoming. Wyoming Wildlife Magezine published an article on this 
species in August 1995. Several color photographs from that article were used as 
field references and were carried with the investigators during field surveys. 


Based on discussions with persons familiar with flowering dates of this species in 
Wyoming and the 2001 growing season conditions, initial field surveys were 
conducted on July 20. Additional site surveys were completed on August 14, 17, 
and 24. During the first site inventory, the entire study area was surveyed for 
potentially suitable habitats where the orchid may occur. These surveys were 
completed on foot, including walking the entire lengths of ephemeral drainages 
documenting locations of poter*'?! habitat and searching for this species. 
Potential habitats based on + gical criteria are rare and artificially created 
by CBM production dische ~ ater. Several stock reservoirs on ephemeral 
drainages occurinthe stuc ca andall are constructed earthen berms or dams. 
These ponds generally contain water in early spring, then dry up in the summer, 
although one pond in the northern part of the study area currently contains water 
all year due to CBM production discharge water. The additional surveys 
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concentrated on thorough searches of the potential habitats identified during the 
first survey. Survey conditions were generally good except for some areas being 
heavily grazed by livestock. No Ute ladies’-tresses orchids were found within the 
study area during these surveys. The potential for the Ute ladies’-tresses orchid 
to occur within this study area would be rare since potential habitat created by 
CBM production discharge water has existed for less than one year. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Roundup LBA Tract under the Proposed 
Action or Action Alternativ~s is not likely to adversely affect Ute ladies’-tresses. 
Typical suitable habitat for this species is rare and that which does occur in the 
study area has recently been artificially created by CBM production discharge 
water. Surveys of the existing suitable habitat have not found any Ute ladies’- 
tresses. Because of the ability of this species to persist below ground or above 
ground without flowering, single season surveys that meet the current USFWS 
survey guidelines may not detect populations. If undetected populations are 
present, they could be lost to surface disturbing activities. If a lease is issued for 
this tract, mining operations could not be initiated until the MLA mining plan and 
the state mining and reclamation permit are approved. Prior to permit approval, 
additional surveys and USFWS consultation would be required. 


Bald eagle (Haliaetus leucocephalus) 
Habitat and/or Occurrences 


Bald eagles are relatively common winter residents and migrants in northeastern 
Wyoming's PRB. Historically, this species has infrequently been seen foraging in 
the general vicinity of North Rochelle Mine and the West Roundup LBA Tract. 
However, no suitable roosting habitat or concentrated prey or carrion sources for 
bald eagles exist in the West Roundup study area. Qualified biologists with TWC 
watched for all listed species, including the bald eagle and habitats that could 
support them, while conducting all other wildlife species surveys. In addition, 
surveys for all MBHFI, including the bald eagle, were conducted by the same 
consultant during four days in both spring (May) and summer (June and July). 
No bald eagles were observed in the North Rochelle Mine's wildlife survey area in 
2001. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Roundup LBA Tract under the Proposed 
Action or Action Alternatives is not likely to adversely affect bald eagles. Bald 
eagle foraging habitat would be lost on the tract during mining and before final 
reclamation. The loss of any potential prey habitat would be short-term. Foraging 
habitat that is lost during mining would be replaced as reclamation continues on 
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already mined out areas. Eagles may alter foraging patterns as they fly around 
areas of active mining activity. Potential for bald eagles to collide with or be 
electrocuted by electric power lines on the mine site would be minimal due to use 
of raptor-safe power lines. An increase in the volume and frequency of traffic on 
the roads accessing North Rochelle Mine may result in an increase in vehicular 
collisions and roadside carcasses. This could result in an increase of bald cagle 
foraging along roads in this area. If a lease is issued for this tract, mining 
operations could not be initiated until the MLA mining plan and the state mining 
and reclamation permit are approved. Prior to permit approval, additional surveys 
and consultation with USFWS would be required. 


Habitat and/or Occurrences 


Black-footed ferrets are rare and very unlikely to occur in the vicinity of the West 
Roundup LBA Tract. The black-footed ferret is closely associated with prairie 
dogs, depending almost entirely upon the prairie dog for its survival. Recent 
surveys indicate no prairie dog colonies are located within the West Roundup LBA 
Tract (see prairie dog discussion below). One small (less than three acres in area) 
colony is located within the area added under Alternatives 2 and 3, in the SE“ of 
Section 5, T.42N., R.7OW. One other colony is located just over a half mile south 
of the LBA tract, in the NE% of Section 18, T.42N., R.70W. No evidence of ferrets 
have ever been recorded by qualified biologists during general or specific surveys 
in the West Roundup Mine area. TWC watched for all listed species, including the 
black-footed ferret and habitats that could support them, while conducting all 
other wildlife species surveys in the area in 2001. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Roundup LBA Tract under the Proposed 
Action or Action Alternatives is not likely to adversely affect black-footed ferrets. 
There are no prairie dog towns of adequate size currently located on the tract as 
proposed or the alternative tract configurations. In wildlife surveys conducted for 
more than the last 20 years by the mines in this area, none of the prairie dog 
towns in the General Analysis Area have harbored any black-footed ferrets. If a 
lease is issued for the tract, mining operations could not be initiated until the MLA 
mining plan and the state mining and reclamation permit are approved. Prior to 
permit approval, additional surveys and USFWS consultation would be required. 
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Proposed Species 
M suntain plover (Charadrius montanus) 
Habitat and/or Occurrences 


Mountain plover preferred habitat consists of level, open and exceedingly grazed 
sites (Knopf 1996) that are generally lacking in the West Roundup LBA study area. 
There have beer no sightings of mountain plover in the vicinity of the LBA tract 
and anticipated permit amendment study area. No plovers were observed in the 
North Rochelle Mine wildlife survey area during the 2001 annual wildlife 
conducted in 2001 by TWC, although qualified biologists watched for all listed 
species and habitats that could support them while conducting all other wildlife 
species surveys. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Roundup LBA Tract under the Proposed 
Action or Action Alternatives is not likely to jeopardize mountain plovers. There 
have been no sightings in the vicinity of the LBA tract, and the typical suitable 
habitat for this species is not currently located on the tract. If a lease is issued 
for this LBA tract, mining operations could not be initiated until the MLA mining 
plan and the state mining and reclamation permit are approved. Prior to permit 
approval, additional surveys and USFWS consultation would be required. 


Candidate Species 
Habitat and/or Occurrences 


Recent wildlife surveys by TWC indicate that no prairie dog colonies exist within 
the West Roundup LBA Tract as applied for, although one small (less than three 
acres) colony is located within the area added under Alternatives 2 and 3, and one 
other colony is located just over a half mile south of the LBA tract. No surveys 
specifically targeting these species were conducted in 2001 by qualified biologists 
with TWC, although habitats that could support federally listed species were 
observed and noted while conducting all other wildlife species surveys. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Roundup LBA Tract under the Proposed 
Action is not likely to jeopardize the continued existence of prairie dogs because 
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no prairie dog towns are located on the tract as proposed. One small colony (less 
than three acres in area) is currently located within the area added under 
Alternatives 2 and 3, in the SE™% of Section 5, T.42N., R.70W. This colony, which 
could be adversely affected if that area is leased, is located within the existing 
mine permit area for the North Rochelle Mine. Habitat where prairie dogs could 
establish towns would be lost during mining but would be replaced as reclamation 
occurs on already mined areas. If a lease is issued for this LBA tract, mining 
operations could not be initiated until the MLA mining plan and the state mining 
and reclamation permit are approved. Prior to permit approval, additional surveys 
and USFWS consultation would be required. 


Listed Species 
Ute ladies’-tresses (Spiranthes diluvialis) 
Habitat and/or Occurrences 


Suitable habitat within the West Antelope LBA study areas was traversed during 
the time of actual flowering of the known population of the Ute ladies’-tresses 
orchid on Antelope Creek in Northern Converse County. Prefield work involved a 
visit to a known population of the orchid to verify the correct phenological state 
(flowering) of the orchid. The existing orchid population is located near the Ross 
Road on Antelope Creek approximately 25 miles upstream of Antelope Mine. 
Topographical and wetland delineation maps for the study area were reviewed to 
identify all significant drainages that may contain the orchid. Suitable habitat 
factors included less steep stream banks, light soil texture and well drained soils, 
close lateral or vertical distance to perennial water source during the flowering 
period, lack of plant competition, lack of general soil alkalinity/salinity, and 
current or historical management practices that did not promote overgrazing and 
extensive use of riparian areas. 


Areas of suitable habitat, the majority of which are found along the Antelope 
Creek drainage, were surveyed by BKS Environmental (Brenda Schladweiler) in 
August 2001. No individuals of the Ute ladies’-tresses orchid were located during 
those surveys. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Antelope LBA Tract under the Proposed 
Action or Alternatives 2 or 3 is not likely to adversely affect Ute ladies’-tresses. 
Typical suitable habitat for this species does not exist on the tract outside of the 
Antelope Creek valley. ACC would not disturb Antelope Creck and an adjacent 
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buffer zone in the process of mining the West Antelope tract or their existing coal 
leases. If a lease is issued for this tract, mining operations could not be initiated 
until the MLA mining plan and the state mining and reclamation permit are 
approved. Prior to permit approval, additional surveys and consultation with 
USFWS would be required. 


Bald eagle (Haliaetus leucocephalus) 
Habitat and/or Occurrences 


Bald eagles are relatively common winter residents and migrants in northeastern 
Wyoming’s PRB. Historically, this species has infrequently been seen foraging in 
the general vicinity of the West Antelope LBA Tract and perched in cottonwood 
trees along Antelope Creek, which passes through the LBA tract and adjacent 
Antelope Mine. ACC would not disturb Antelope Creek and an adjacent buffer 
zone in the process of mining the West Antelope LBA Tract or their existing coal 
leases. No bald eagle roosts have been documented in the vicinity of the proposed 
lease area. The nearest known communal bald eagle roosts are over six miles to 
the east and southwest of the LBA tract. No unique or concentrated sources of 
carrion or prey occur in the study area, so foraging bald eagles would not be 
attracted to the area in great numbers. A few isolated bald eagle nesting attempts 
have been recorded in the region, but none have been near the West Antelope LBA 
Tract. 


During a February 28, 2001 survey conducted for the North Antelope/ Rochelle 
Complex by TWC, three adult bald eagles were seen perching in a small 
cottonwood tree along Horse Creek in the NE% of Section 22, T.41N., R.71W. 
Because of the small stature of the tree and the small number of eagles, this was 
not classified as a bald eagle roost. TWC also reported the following bald eagle 
observations within the Wildlife Section of Antelope Mine’s 2001 WDEQ/LQD 
Report: 


¢ Two adult eagles were seen feeding on a mule deer carcass on reclaimed 
lands in Section 14, T.40N., R.71W. in the month of January. 

¢ On February 19, two adult eagles were seen perched in the Antelope Creek 
riparian corridor in Section 31, T.41N., R.7OW. The same day, an immature 
eagle was seen perched on a power pole along Antelope Creek in Section 32, 
T.41N., R.70W, an adult bird was seen perched on the ground near a mule 
deer carcass in Section 12, T.40N., R.71W., and an immature eagle was 
observed flying over the rough breaks in Section 24, T.40N., R.71W. 

¢ On March 7, two adults and one immature bird were recorded perched on 
a ridge along the extreme east edge of the mine’s two-mile monitoring 
perimeter. 

¢ On March 17, an immature eagle was seen perched in a cottonwood tree in 
the Antelope Creek riparian corridor in Section 31, T.41N., R.70W., an adult 
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eagle was observed perched in a cottonwood tree in the Antelope Creek 
riparian corridor in Section 32, T.41N., R.7OW., three adults were seen 
perched in trees in Section 33, T.41N., R.7OW., and an adult bird was seen 
perched on a hilltop in Section 12, T.40N., R.71W. 

¢ The last bird recorded by TWC in 2001 was observed on April 1, which was 
an adult bird perched on a power pole in Section 12, T.40N., R.71W. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Antelope LBA Tract under the Proposed 
Action or Alternatives 2 or 3 is not likely to adversely affect bald eagles. Bald eagle 
foraging habitat would be lost on the tract during mining and before final 
reclamation. The loss of any potential prey habitat would be short-term. The 
Antelope Mine and West Antelope LBA Tract areas do not provide any reliable or 
concentrated food sources for eagles, and the loss of any potential foraging habitat 
would be short-term. Foraging habitat that is lost during mining would be 
replaced as reclamation continues on already mined out areas. Eagles may alter 
foraging patterns as they fly around areas of active mining activity. Bald eagles 
could potentially nest or roost in the LBA study area, but neither activity has been 
documented on the undisturbed tract. ACC would not disturb Antelope Creek and 
an adjacent buffer zone in the process of mining the West Antelope LBA Tract or 
their existing coal leases. Cottonwood trees located within the Antelope Creek 
buffer zone would not be affected and would be available as perching and nesting 
sites. Cottonwood trees outside of the buffer zone along Antelope Creek would be 
replaced with plantings along Antelope Creek, Spring Creek, and other reclaimed 
drainages, eventually restoring perching and nesting sites. Potential for bald 
eagles to collide with or be electrocuted by electric power lines on the mine site 
would be minimal due to use of raptor-safe power lines. An increase in the 
volume and frequency of traffic on the roads accessing Antelope Mine may result 
in an increase in vehicular collisions and roadside carcasses. This could result 
in an increase of bald eagle foraging along roads in this area. If a lease is issued 
for this tract, mining operations could not be initiated until the MLA mining plan 
and the state mining and reclamation permit are approved. Prior to permit 
approval, additional surveys and consultation with USFWS would be required. 


Black-footed ferret (Mustela nigripes) 
Habitat and/or Occurrences 


Black-footed ferrets are rare and very unlikely to occur in the vicinity of the West 
Antelope LBA Tract. Prairie dogs are the main food source of black-footed ferrets, 
and few ferrets have been collected away from prairie dog colonies. Although the 
proposed lease area and its perimeter harbor some small prairie dog colonies, no 
evidence of ferrets has been recorded in that vicinity during general of specific 
ferret surveys conducted over the last 23 years (1978-2001) by the USFS and 
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wildlife consultants (Powder River Eagle Studies and TWC). The USFS conducted 
surveys on all prairie dog colonies in the TBNG throughout the 1980s. The only 
evidence of black-footed ferret presence resulting from any survey in the region 
was a single skull collected during baseline studies for Antelope Mine in 1979 in 
a prairie dog colony roughly three miles east of the LBA tract. That colony was 
poisoned in 1982, but has since been recolonized. The lack of black-footed ferret 
observations or sign in the vicinity of the West Antclope LBA Tract in the last 20 
years suggests they are not likely to occur there. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Antelope LBA Tract under the Proposed 
Action or Alternatives 2 or 3 is not likely to adversely affect black-footed ferrets. 
Ferrets inhabit prairie dog colonies, so mining of lands in the study area could 
potentially impact these predators. However, in wildlife surveys conducted for 
more than the last 20 years by the mines in this area, none of the prairie dog 
towns in the General Analysis Area have harbored any black-footed ferrets. If a 
lease is issued for the tract, mining operations could not be initiated until the MLA 
mining plan and the state mining and reclamation permit are approved. Prior to 
permit approval and to ensure that no ferrets are adversely affected, appropriate 
surveys and consultation with USFWS would be required prior to disturbing any 
prairie dog colonies on the tract. 


Proposed Species 
Mountain plover (Charadrius montanus) 
Habitat and/or Occurrences 


Annual surveys for mountain plovers have been conducted at the Antelope Mine 
from 1982 through 2000. Additional intensive studies were conducted from 1985 
through 1988 (Parrish 1988, Oelklaus 1989). Antelope Coal Company’s staff 
biologist conducted the annual surveys from 1982 through 1993 and TWC 
(formerly Powder River Eagle Studies) has conducted all surveys after 1993. Each 
year, the survey area includes the Antelope Mine permit area and a half-mile 
perimeter, with special emphasis in areas where birds have been seen in the past 
(including areas beyond that survey area). The eastern three-quarters of the West 
Antelope LBA Tract has been surveyed in most years since 1982. Surveys for 
migrant and nesting mountain plovers occurred from early spring through late 
summer each year. Personnel have conducted vehicular and pedestrian surveys 
and searches of all known former use areas and potential new use areas each 
year. Data collected during surveys included number of birds, age (when 
possible), location, activity and habitat. 
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Results of those studies have demonstrated that the mountain plover is a regular 
migrant and summer resident in the vicinity of Antelope Mine and portions of the 
LBA tract. Over time, the birds tended to be observed foraging and nesting in 
roughly the same areas from year to year. In recent years (1994 to 2001), two to 
three pairs have nested in a small (approximately 88 acres) black-tailed prairie dog 
colony that straddles the southern boundary of the LBA tract. That colony also 
appears to be a regular late summer staging area for migrating mountain plovers. 
Although the entire 88-acre prairie dog colony appears to provide suitable foraging 
and nesting habitat, mountain plovers have regularly been seen in only about 15 
of the 88 total acres of colony; five acres of which overlap the southern edge of the 
LBA tract. Other sightings of mountain plovers on the proposed lease area were 
made in a small (approximately 14 acres) prairie dog colony near the north-central 
boundary of the tract. A single adult was seen foraging within that colony one 
time during each of the last two spring surveys. Historically, mountain plovers 
have been observed along the northeastern edge of the LBA tract as proposed, 
where it meets the southwest corner of the area added under Alternative 2. 
However, plovers were observed in that area only two of the last 19 years, nesting 
there only one year. The last sighting of mountain plovers in the Alternative 2 
area occurred in 1990. The area has since become largely overgrown with 
sagebrush and is no longer suitable plover habitat. 


One or two pairs of mountain plovers have occasionaily nested in a small 
(approximately 126 acres) prairie dog colony just beyond the east-central edge of 
the LBA tract. The majority of that prairie dog colony was impacted by mining 
operations after the 2000 breeding season, but approximately three acres 
remained intact and active following that disturbance. In May 2001, Antelope 
Mine and USFWS agreed upon a mitigation plan for the portion of the colony that 
had been used by mountain plovers over time, and that plan will be finalized in 
the near future. A comprehensive review of nearly 20 years’ of data on mountain 
plover use in the vicinity of the Antelope Mine also led to the reclassification of 
some long-term inactive areas as “Former Use Areas.” However, ACC will continue 
to include those areas and the West Antelope LBA Tract study area in annual 
monitoring for the Antelope Mine. Any former or new use areas within the final 
configuration of the West Antelope LBA Tract will be included in a USFWS- 
approved mitigation plan that will be incorporated into Antelope Mine’s 
WDEQ/LQD mine permit. 


Effects of the Proposed Project 


Issuing a federal coal lease for the West Antelope LBA Tract under the Proposed 
Action or Alternatives 2 or 3 would impact typical suitable habitat for mountain 
plover that is currently located on the tract, but would not be likely to jeopardize 
the species in this area. Mountain plovers regularly nest and stage in a black- 
tailed prairie dog colony that straddles the southern boundary of the tract. 
Potential impacts to mountain plovers would include loss of habitat and 
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displacement to suitable habitat nearby. However, depending on the timing of the 
disturbance, such impacts may be mitigated to some extent by natural 
circumstances. ° 


The mountain plovers that frequent the LBA tract are almost exclusively found in 
a small prairie dog colony that straddles the southern boundary of the tract. The 
birds typically use a 15-acre portion of the colony of which about five acres occur 
on the LBA tract. It is possible that during the interim between applying for the 
lease and mining the LBA, the prairie dog colony may naturally expand. If the 
expansion was to the south, it could increase the quantity of plover habitat 
beyond the LBA boundary prior to any losses. If prairie dogs do not voluntarily 
expand to the south prior to mining the LBA tract, those animals that survive may 
do so after the initial development activities begin. Mountain plovers may also 
choose to move from this prairie dog colony to a similar colony approximately one 
mile to the southeast. However, such a move could result in conflicts and 
competition for resources with the mountain plovers that already inhabit that 
colony. Alternatively, mountain plovers may move from the prairie dog colony 
near the south boundary of the LBA tract to a similar area of naturally sparse 
vegetation roughly one mile due south of the current colony. Adult and young 
mountain plovers have infrequently been seen in that area in recent years. 


TWC states the following within Antelope Mine’s 2001 Annual Wildlife Monitoring 
Report to the WDEQ/LQD: “Given the species’ willingness to return to areas 
disturbed by mining, the long-term stability of the number of breeding pairs in the 
area, and the quantity of apparently suitable but unoccupied habitat in the area, 
it seems that mining operations at Antelope are not adversely impacting mountain 
plovers’”. 


If a lease is issued for this LBA tract, mining operations could not be initiated 
until the MLA mining plan and the state mining and reclamation permit are 
approved. Prior to permit approval, additional surveys and consultation with 
USFWS would be required. Antelope Mine’s currently approved mining and 
reclamation plan and migratory bird mitigation plan both include measures 
designed to reduce potential impacts to this species and guide the reclamation of 
its habitat. Antelope Mine has worked with USFWS to revise and refine the 
specific measures to be used during protection and reclamation efforts, as well as 
the acreage to be reclaimed. A new plan was recently developed and is awaiting 
final approval by the USFWS prior to being incorporated into Antelope Mine’s 
permit document. That plan would be updated and submitted to the USFWS and 
WDEQ/LQD for approval if the West Antelope LBA Tract is leased and approved 
for mining. 
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Candidate Species 
Black-tailed prairie dog (Cynomys ludovicianus) 
Habitat and/or Occurrences 


In 2000, TWC mapped the current acreage of prairie dog colonies in the vicinity 
of the Antelope Mine by walking the perimeters of colonies and delineating them 
on topographic maps. Approximately 110 acres of black-tailed prairie dog 
colonies, in four small colonies, are currently present on and within a half mile of 
the West Antelope LBA Tract as proposed and the area added by Alternative 2. 
Two colonies are included in, or overlap the LBA tract under the Proposed Action; 
one in the north-central part and one in the south-central part. Both areas were 
described in the discussion of mountain plovers above. A third colony covers 
roughly 2.5 acres in the southwest corner of the area added by Alternative 2. That 
colony was established in 2000, presumably by survivors of the poisoning efforts 
that apparently .ook place in the northern-most colony within the LBA tract in the 
fall/winter of 1999. The fourth colony consists of the remains of a colony that was 
disturbed by mining just beyond the east-central boundary of the LBA tract. In 
addition to these four colonies in the immediate vicinity of the Wes’ Antelope LBA 
Tract, at least four more small colonies are known to exist within the same 
complex (4.7-mile radius) in that area. 


Effects of the Proposed Project 


If a federal coal lease is issued for the West Antelope LBA Tract under the 
Proposed Action or Alternative 2, there would likely be direct and indirect effects 
on individuals and colonies of the black-tailed prairie dog because all or portions 
of three small colonies are currently located on the tract and lands added under 
Alternative 2: two on the tract as proposed and one on the Alternative 2 area, but 
would not be likely to jeopardize the continued existence of this species in this 
area. Much of the largest colony lies outside of the proposed lease area. The 
majority of the prairie dog colony acreage on the tract would be lost during the 
mining process. It may be possible to preserve some portions in the largest colony 
at the southern edge of the tract. Any surviving animals could then serve as a 
source of prairie dogs for re-colonization of the mine area during and after 
reclamation. 


If a lease is issued for the tract, mining operations could not be initiated until the 
MLA mining plan and the state mining and reclamation permit are approved. 
Prior to permit approval, additional surveys would be required. The results of 
such surveys would be reviewed by USFWS before mining could proceed. Habitat 
where prairie dogs could establish towns would be lost during mining but would 
be replaced as reclamation occurs on already mined areas. 
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The issuance of a Federal coal lease grants the lessee the exclusive rights to mine 
the coal, subject to the terms and conditions of the lease. Lease ownership is 
necessary for mining federal coal, but lease ownership does not authorize mining 
operations. No operations can occur on the leased lands until the approval of 
both the MLA mining plan and the state mining and reclamation permit under the 
applicable Wyoming state regulations (Section 1.2). If the NARO North, NARO 
South, Little Thunder, West Roundup, and West Antelope LBA Tracts are leased, 
they would be maintenance leases for existing mines with currently approved MLA 
mining plans and state mining and reclamation permits. In the case of 
maintenance leases, the existing MLA mining plans and state mining and 
reclamation plans must be modified to include the newly leased areas before they 
can be mined. 


As part of the application and approval process for MLA mining plans and state 
mining and reclamation permits, coal lessees are required to conduct additional 
surveys and other evaluations as needed to ensure compliance with the ESA. The 
USFWS will again be consulted during the permit application review process. 
Permit applications are based on an actual detailed site-specific mining and 
reclamation proposal and the most current survey information. 


The following is a partial list of measures that are required as part of the mining 
and reclamation permits: 


avoiding bald eagle disturbance; 

restoring bald eagle foraging areas disturbed by mining; 

restoring mountain plover habitat; 

using raptor safe power lines; 

surveying for Ute ladies’-tresses if habitat is present; 

surveying for mountain plover if habitat is present; and 

surveying for black-footed ferrets in prairie dog towns potentially affected 
by mining. 


CUMULATIVE IMPACTS 


Existing activities in the PRB that are contributing to cumulative effects to T&E 
plant and wildlife species include surface coal mining; conventional and CBM oil 
and gas development; uranium mining; sand, gravel, and scoria mining; ranching; 
agriculture; road, railroad, and power plant construction; recreational activities; 
and rural and urban housing development. Mining and construction activities 
and urban development tend to have more intense impacts on fairly localized 
areas, while ranching, recreational activities, and oil and gas development tend 
to be less intensive but spread over larger areas. Oil and gas development and 
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mining activities have requirements for reclamation of disturbed areas as 
resources are depleted. The net area of energy disturbance in the Wyoming PRB 
is increasing overall; however, as new areas of disturbance are added, mined-out 
areas are restored and reclaimed, and oil and gas well sites are reclaimed when 
depleted oil and gas wells are abandoned. 


The total acreage affected by coal mining and oil and gas development would not 
be disturbed simultaneously, because development would occur over the life of the 
operations. Some of the disturbed acreage would be reclaimed or would be in the 
process of being reclaimed when new disturbances are initiated. In the near 
future, the amount of disturbed T&E plant and wildlife habitats is likely to 
increase, although reclamation would eventually overtake new development. 


Cumulative effects would also occur to T&E plant and wildlife resources as a 
result of indirect impacts. One factor is the potential import and spread of noxious 
weeds around roads and facilities. Noxious weeds have the ability to displace 
native vegetation and hinder reclamation efforts. If weed mitigation and 
preventative procedures are applied to all construction and reclamation practices, 
the impact of noxious weeds on T&E plants and wildlife would be minimized. 


In reclaimed areas, vegetation cover often differs from undisturbed areas. In the 
case of surface coal mines, re-established vegetation would be dominated by 
species mandated in the reclamation seed mixtures (to be approved by 
WDEQ/LQD). The majority of the approved species are native to the area; 
however, reclaimed areas may not serve ecosystem functions presently served by 
undisturbed vegetation communities and habitats, particularly in the short-term, 
when species composition, shrub cover, and other environmental factors are likely 
to be different. Establishment of noxious weeds and alteration of vegetation in 
reclaimed areas has the potential to alter T&E plant and wildlife habitat 
composition and distribution. As a result, shifts in habitat composition or 
distribution may affect T&E plant and wildlife species in the PRB. 
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Species that have been identified by the Regional Forester as sensitive species and 
management indicator species (MIS) must be considered for the three LBA tracts 
that include USFS lands (NARO North, Little Thunder, and West Roundup). 


The USFS classifies species as “Sensitive” when they meet one or more of the 
following three criteria: 1) the species is declining in numbers or occurrences, and 
evidence indicates it could be proposed for federal listing as threatened or 
endangered if action is not taken to reverse or stop the downward trend; 2) the 
species’ habitat is declining, and continued loss could result in population 
declines that lead to federal listing as threatened or endangered if action is not 
taken to reverse or stop the decline; and 3) the species’ population or habitat is 
stable but limited. In addition to these criteria, a ranking system is used to 
identify species for Sensitive status, which is outlined in USFS Manual 2670- 
2671. Table 1 lists species that have been identified as “Sensitive” for USFS 


Region 2. 


The USFS Douglas Ranger District has reviewed the entire list of animal and plant 
sensitive species for USFS Region 2 and eliminated those species that occur on 
the TBNG, but are outside of any effects of the proposal (geographically or 
biologically), from further review. The species listed in Table 2 will be evaluated 
for potential effects from the proposed actions and alternatives. These species 
have been identified as potentially inhabiting the project planning area or 
potentially affected by the proposed action. 


HABITAT AND OCCURRENCES ON AND NEAR THE NARO NORTH, LITTLE 
THUNDER, AND WEST ROUNDUP LBA TRACTS 


Site-specific data on the occurrence of USFS sensitive species on the NARO North, 
Little Thunder, and West Roundup LBA Tracts were obtained from WDEQ/LQD 
permit applications and annual reports for the North Antelope/ Rochelle Complex, 
Black Thunder Mine, North Rochelie Mine, and other mines in this area. Wildlife 
surveys have been conducted on the LBA tracts during baseline and annual 
monitoring surveys for the existing mines, which include each mine's current 
permit area and a two-mile surrounding area. In addition, PRCC conducted 
wildlife baseline investigations in 2000 on the NARO North LBA Tract. Only 
limited fisheries and aquatics studies have been conducted for the NARO North, 
Little Thunder, and West Roundup LBA Tracts. Fish sampling was conducted 
during baseline studies for the North Antelope and Rochelle Mines in the late 
1970s, the North Rochelle Mine in 1980-81, and the Little Thunder LBA Tract in 
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Table 1. USFS Region 2 Sensitive Species List (provided by USFS June 2002). 


Status on 
TBNG __ 


Sulhvantia hapemanu var. purpusu 
Sulhvannha hapemanu var. hapemanu 
Penstemon harnngtonu 

Salix lanata calcicola 

Ipomopsis spicata robruthn 

Aquileqia lararmensis 

Sphaeromena simplex 

Platanthera orticulata 


Cottongrass bulrush 
Cushion townsend-daisy 


Dakota wild-buckwheat 
Debeque scorpion-weed 
Degener'’s penstemon 
Dwarf milkweed 

Dwarf scouring-rush 
Fox-tail sedge 

Fremont's bladderpod 
Front Range cinquefoil 
Giant helleborine 

Globe gilia 

Greater bladder sedge 
Great-spurred violet 
Greenland primrose 
Gunnison milk-vetch 
Hall's fescue 

Hapeman's coolwort (Colorado) 
Hapeman’'s coolwort (Wyoming) 
Harrington's beardtongue 
Hulten wooly willow 
Kirkpatrick ipomopsis 
Laramie columbine 
Laramie false sagebrush 
Large round-leat orchid 
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Table 1. USFS Region 2 Sensitive Species List (provided by USFS June 2002) 


_ (Continued). 

_Latin Name Common Name _ 
Carex livida Livid sedge 
Carex pedunculata Long-stalk sedge 
Muhlenbergia glomerata March muhly 
Astragalus molybdenus Molybdenum milk-vetch 
Salix myrtillifolia var. myrtillifolia Myrtle-leaf willow 
Arnica lonchophylla Northern arnica 
Rubus arcticus acaulis Northern blackberry 
Ipomopsis polyantha var. polyantha Pagosa skyrockets 
Lesquerella pruinosa Pagosa Springs bladderpod 
Botrychium campestre Pale moonwort 
Arctostaphylos rebra Red manzanita 
Botrychium echo Reflected moonwort 
Astragalus npleyt Ripley's milk-vetch 
Neoparrya lithophila Rock-loving aletes 
Scirpus rollandi Rolland's bulrush 
Drosera rotundifolia Round-leaf sundew 
Chenopodium cycloides Sandhill goosefoot 
Armena maritime var. siberica Sea pink 
Shoshonea pulvinata Shoshonea 
Draba smithu Smith's whitlow-grass 
Braya glabella Smooth rockcress 
Aster mollis Soft aster 
Adiantum capillus-venens Southern maidenhair fern 
Ambrosia lineans Streaked ragweed 
Lycopodium complanatum Trailing clubmoss 
Lycopodium dendroideum Treelike clubmoss 
Botrychium ascendens Upward-lobe moonwort 
Mimulus gemmiparus Weber's monkey-flower 
lpomopsis aggregata Weber's scarlet-gilia 
Descuraima torulosa Wind River tansy-mustard 


Wooly fleabane 
Hybopsis aestivalis tetranemus Chub, Arkansas River speckled 
Platygobio gracilis Chub, flathead b 
Hybopsis meeki Chub, sicklefin 
Phomnus erythrogaster Dace, southern red belly 
Etheostoma cragin Darter, Arkansas 
Fundulus diaphanus Killfish, banded 
Notropis girardi Shiner, Arkansas River 
Cyleptus elongatus Sucker, blue 
Fundulus smadicus Topminnow, plains h 
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Table 1. USFS Region 2 Sensitive Species List (provided by USFS June 2002) 


(Continued). 
“Status on 
_TENG _ 
S 
kK 
kK 
S 
Euderma Bat, spotted 
Plecotus townsendn Bat, Townsend's big-eared LN 
Martes pennant Fisher 
Vulpes velox Fox, swift iN 
Thomonys fuscus Gopher, Wyoming pocket 
Spermophilus tndecemiineatus allen Ground squirrel, Allen's thirteen- 
lined 
Felis lynx canadensis Lynx, North American 
Marmota flavventns notioros Marmot, Wet Mountains yellow- 
belhed 
Martes amencana Marten 
Zapus hudsonicus preblei Mouse, Prebles’ meadow jumping 
Myotis thysanodes pahasapensis Myotis, fringe-tailed S 
Cynomys ludoucanus Prairie dog, black-tailed iN 
Bassanscus astutus Ringtail 
Sorex nanus Shrew, dwarf 
Microsorex hoy! montanus Shrew, pygmy 
Conepatus mesoleucus figginst Skunk, Colorado hognosed 
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(Continued). 
Status on | 
TENG _ 


Microtus nchardsom Vole, water 
Mustela rxosa Weasel}, least 
Wolverine, North American 


Bittern, American U 

Crane, greater sandhill 

Cuckoo, western yellow-billed hk 

Curlew, long-billed K 

Duck, harlequin 

Flycatcher, olive-sicled { catcher 

Flycatcher, southwestern willow 

Goshawk, Apache northern 

Goshawk, northern nw 

Grouse, Columbian sharp-tailed 

Hawk, ferruginous in 

Ibis, white-faced K 

Kinglet, golden-crowned 

Loon, common kK 

Martin, purpie 

Merlin K 

Nuthatch, pygmy 

Osprey U 

Owl, boreal 

Owl, Flammulated 

Owl, western burrowing kh 

Prairie chicken, lesser 

Plover, mountain K 

Plover, western snowy 

Prairie chicken, greater 

Sandpiper, upland 

Shrike, loggerhead 

Sparrow, Baird's 

Sparrow, fox 

Swan, trumpeter 

Swift, black 

Tern, black K 

Woodpecker, three-toed 

Picoides arcticus Woodpecker, black-backed 

Melanerpes leurs - Woodpecker, Lewis’ bh 

Status Codes: 

K * Known occurrence im vicinity. Date of last observation indicates that species still occurs in area 

N = No recent observations; surveys recently completed; may be historic records; potential habitat 

ble 

S = peanested occurrence. May be historic records but no recent observations. Suitable habitat 
hkely 

U = Unknown occurrence, more surveys may be needed, may be historic records, potential habitat 


ee NIE... 


ee ee 


G-34 South Powder River Basin Coal Draft EIS 


Op 


Appendix G 


Table 2. USFS Region 2 Listed Sensitive Species That May Occur in the 
TBNG or be Impacted by Leasing the NARO North, Little Thunder, 


and West Roundup LBA Tracts (provided by USFS Douglas kanger 
District, September 2002). 


Name Habitat and Occurrence in TENG 
_AMPHIBIANS AND REPTILES 
Northern leopard frog Shallow, permanent, or semi-permanent standing 
Rana pipens water with at least some emergent vegetation 
(Wagner 1997). Deeper lakes or ponds with well- 
oxygenated water that does not freeze at bottom 
required for over wintering (Wagner 1997). Found 
throughout Wyoming (Baxter and Stone 1980, Luce 
etal. 1999). 
Tiger salamander Sagebrush plains, forests, and meadows near water 
Relatively common throughout Wyoming (Baxter and 
Stone 1980, Luce et al. 1999), Gocumented during 
annual wildlife surveys for the Antelope Mine, Black 
Thunder Mine, and North Rochelle Mine. 
FISH 
Flathead chub Documented in Antelope Creek and other tributary 
Hybopsis graciis drainages during late 1970's water resource surveys. 
Fundulus sciadicus Wyoming. 
Fundulus diaphanus 
_MAMMALS 
Black tailed prairie dog Basin-prairie shrub, grasslands. Relatively abundant 
Cynomys ludoumanus in Campbell County. The TBNG harbors one of the 
seven major colony complexes remaining in North 
America. 
Swift fox Flat to gently rolling, short or mixed grass prairies, 
Vulpes velox generally lacking in shrubs or woody vegetation 
(Cotterill 1997). Swift foxes use multiple den sites 
year-round for shelter, protection from predators, 
and rearing young 
_BIRDS 
Burrowing ow! Grasslands, basin-prairie shrub. Requires burrows, 
Athene cunmculana primarily of badgers and prairie dogs, for nesting and 
roosting (Haug et al. 1993). Summer resident of open 
rangeland habitats throughout Wyoming, including 
the TBNG (Luce et al. 1999). Most burrowing ow! 
nests in the TBNG are found in prairie dog colonies. 
Ferruginous hawk Basin-prairie shrub, grasslands, rock outcrops. 
Buteo regalis Construct platform stick nest in trees, on cliff ledges, 
or on ground. Summer TBNG resident. 
Loggerhead shrike Relatively open, heterogeneous habitats with perches 
Lanus ludommanus for hunting and thorns, sharp twigs, or barbed wire 
for impaling prey (Yosef 1996). Common summer 
resident throughout Wyoming (Luce et al. 1999) 
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Table 2. USFS Region 2 Listed Sensitive Species That May Occur in the 
TBNG or be Impacted by Leasing the NARO North, Little Thunder, 
and West Roundup LBA Tracts (provided by USFS Douglas Ranger 
District, September 2002) (Continued). 


Status in 
Name TBNG Habitat and Occurrence in TBNG 
Long-billed curlew K Grasslands, plains foothills, wet meadows, prefers to 
Numenius amencanus nest in areas with large open expanses of grassland, 
with relatively low vegetation, bare ground, and few 
shrubs (Hill 1998). Relatively uncommon summer 
resident of grasslands and sagebrush-grasslands in 
Wyoming (Luce et al. 1999). 
Upiand sandpiper K Prairies and meadows. Uncommon summer resident 
Bartramia longicauda of the eastern plains of Wyoming, including the 


TBNG (Luce et al. 1999). 


Status Codes: 

K = Known occurrence in vicinity. Date of last observation indicates that species still 
occurs in area. 

S = Suspected occurrence. May be historic records but no recent observations. Suitable 
habitat likely. 

U = Unknown occurrence, more surveys may be needed, may be historic records, potentiai 
habitat possible. 


2002. The West Antelope LBA Tract does not include and TBNG lands 
administered by USFS, but more extensive fisheries and aquatics studies have 
been conducted along Antelope Creek and its tributaries for the Antelope Mine. 
The following discussion summarizes the results of these studies. Commonwealth 
Associates, Inc. conducted baseline aquatic studies for ACC in late September 
1978 and mid-June 1979. The surveys included four sites on Antelope Creek (one 
upstream of the mine, one downstream, and two within the mine area) and one 
site on Horse Creek, a tributary of Antelope Creek, near its confluence with 
Antelope Creek. Of the three fish species listed in Table 2, the flathead chub 
(Platygobio gracilis), plains topminnow (Fundulus sciadicus), and the banded 
killifish (Fundulus diaphanus), only the flathead chub was recorded in Antelope 
Creek during these baseline surveys (Commonwealth Associates, Inc. 1980). This 
species was described as “relatively common”, but it constituted less than five 
percent of the stream catch relative abundance during either survey period. It 
was not collected at the station upstream from the mine, where water was nearly 
absent during both sampling periods. No fish were found in Horse Creek but 
Commonwealth Associates Inc. speculated that many of the fishes that inhabit 
Antelope Creek probably could also be found in Horse Creek during periods of 
stream flow. In 1998, minnow traps were placed in two pools in Horse Creek as 
part of baseline studies for the Horse Creek LBA Tract. The only species captured 
in the traps was the green sunfish (Lepomis cyanellus). 


The flathead chub was also collected in Antelope Creek during studies by Wesche 
et al. (1978). Those studies occurred from 1975 through 1977 and included the 
stretch of Antelope Creek from its mouth upstream to about the middle of the 
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Antelope Mine permit area (about the uppermost extent of where this species was 
detected during the Antelope Mine baseline studies). None of the three species 
were collected in Porcupine Reservoir, a 40 to 50 acre impoundment near the 


mouth of Porcupine Creek, a small tributary to Antelope Creek, during studies 
conducted by Ecology Consultants, Inc. in 1977. 


According to the baseline report for Antelope Mine, Baxter and Simon (1970) 
reported the presence of plains topminnows in Cheyenne River headwater 
streams, and suggest they were probably introduced (Antelope Creek is a 
headwater stream of the Cheyenne River). The baseline report does not name the 
specific headwater streams where Baxter and Simon found this species. 


NARO North LBA Tract 


Stretches of two tributaries to Porcupine Creek (Boss Draw and Corder Creek) 
cross USFS land in the NARO North LBA Tract, and the Porcupine Creek valley 
passes between USFS land in Sections 26 and 35, T.42N., R.71W. Porcupine 
Creek is a tributary of Antelope Creek, which is located approximately seven miles 
south of the NARO North LBA Tract. Porcupine Creek is an ephemeral to 
intermittent stream, which includes isolated deeper pools that tend to go dry 
during drought periods. Boss Draw and Corder Creek are small ephemeral 
drainages, which do not support fisheries under natural conditions. The addition 
of produced water from CBM wells in the area could increase aquatic habitat for 
fish species in this area if sufficient water is produced to create a perennial flow 
in Antelope Creek and any of its tributaries. TWC does not have complete 
aquatics baseline reports from the North Antelope and Rochelle Mines’ permit 


document, although portions they do have indicate no records of USFS sensitive 
fish species. 


Wetland habitats suitable for the northern leopard frog and tiger salamander are 
very limited in the vicinity of the NARO North LBA Tract. Livestock grazing and 
annual desiccation further limit the suitability of wetlands for the leopard frog. 
However, both species have been documented in the area. Leopard frogs were 
documented during original baseline surveys for the North Antelope and Rochelle 
Mines in the late 1970s. In April 1996, one leopard frog was seen in a pool along 
an ephemeral drainage just southeast of the North Antelope/ Rochelle Complex 
permit area. Tiger salamander larvae were observed in a pool along Porcupine 
Creek during 2001. 


No prairie dog colonies are located on the NARO North LBA Tract. One colony is 
located in SW of Section 26, T.42N., R.71W., approximately one half-mile from 
USFS lands included in the tract. 


Habitats in the vicinity of the NARO North LBA tract are marginal (relatively dense 
sagebrush stands) for the swift fox. Sightings are rare in southern Campbell 
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County. The species has only been documented once by TWC biologists during 
22 years of wildlife studies at coal mines in the PRB. On the night of March 27, 
2002, one swift fox was observed trotting beside the relocated Reno county road 
in SW% SE% of Section 15, T.42N., R.70W. 


Burrowing owls have nested in the area but no nests have been documented on 
the NARO North LBA tract. Although no prairie dog colonies exist on the tract, 
owls could potentially nest in badger burrows. 


There are three active ferruginous hawk nests located on USFS lands on the tract, 
and others are located within two miles. There are not abundant nesting sites for 
the loggerhead shrike on the NARO North LBA Tract, but they have been 
documented to nest on and adjacent to the tract. Upland sandpipers are relatively 
uncommon in the North Antelope/ Rochelle Complex area but suitable habitat is 
abundant. Long-billed curlews have only been documented a few times in the 
area and suitable habitat is quite limited. 


Little Thunder LBA Tract 


A portion of the Little Thunder Creek drainage between Little Thunder Reservoir 
and Reno Reservoir crosses USFS land in Section 24, T.43N., R.71W. Little 
Thunder Creek is an ephemeral tributary to Black Thunder Creek, which is a 
tributary to the South Fork of the Cheyenne River. Little Thunder Creek does not 
support fisheries under natural conditions, however, CBM development could 
increase habitat for fish species if sufficient water is produced to create a 
perennial flow in Little Thunder Creek or its tributaries. No USFS sensitive fish 
species have been documented in the vicinity of the Little Thunder LBA Tract. 


Wetland habitats suitable for the northern leopard frog and tiger salamander are 
limited in the vicinity of the Little Thunder LBA Tract. Livestock grazing and 
annual desiccation further limit the suitability of wetlands for the leopard frog. 
However, both species have been documented in the area. Leopard frogs were 
apparently relatively abundant along Little Thunder Creek during original baseline 
surveys for the Black Thunder Mine in 1974. The species has only been recorded 
once since that time. Both adult and larval tiger salamanders were observed 
southeast of the Little Thunder LBA Tract in 2001 and 2002. Larvae were also 
found along North Prong Little Thunder Creek about two miles northwest of the 
LBA-tract in 2002. 


No prairie dog colonies are located on the Little Thunder LBA Tract. The nearest 
colonies are more than one mile away. 


Habitats in the vicinity of the Little Thunder LBA Tract are marginal (relatively 
dense sagebrush stands) for the swift fox. Sightings are rare in southern 
Campbell County. The species has only been documented once by TWC biologists 
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during 22 years of wildlife studies at coal mines in the PRB. On the night of 
March 27, 2002, one swift fox was observed approximately five miles southeast of 
the proposed lease area. 


Burrowing owls have nested in the area but no nests have been documented on 
the Little Thunder LBA Tract. Although no prairie dog colonies exist on the tract, 
owls could potentially nest in badger burrows. 


Five active ferruginous hawk nests are located on or in close proximity to USFS 
lands within the Little Thunder LBA Tract. The loggerhead shrike has been 
documented in the area but nesting habitat on the LBA tract is very limited. 
Upland sandpipers are relatively uncommon in the Black Thunder Mine area but 
suitable habitat is abundant. Long-billed curlews have only been documented a 
few times in the area and suitable habitat is quite limited. 


West Roundup LBA Tract 


A portion of the Trussler Creek drainage crosses USFS land in Sections 8 and 9, 
T.42N., R.70W., and a small portion of Olson Draw, a tributary to Trussler Creek 
crosses USFS land in Section 7, T.42N., R.7OW. Trussler Creek is a tributary of 
Little Thunder Creek. Little Thunder Creek is a tributary of Black Thunder Creek, 
which is a tributary of the South Fork of the Cheyenne River. Olson Draw and 
Trussler Creek are ephemeral streams, which do not support fisheries under 
natural conditions, however, CBM development could increase habitat for fish 
species if sufficient water is produced to create a perennial flow in Little Thunder 
Creek or its tributaries. No USFS sensitive fish species have been documented in 
the vicinity of the West Roundup LBA Tract. 


Wetland habitats suitable for the northern leopard frog and tiger salamander are 
very limited in the vicinity of the West Roundup LBA Tract. Livestock grazing and 
annual desiccation further limit the suitability of wetlands for the leopard frog. 
That species has not been documented in the North Rochelle Mine area. Many 
tiger salamander larvae were seen in several dugouts along Trussler Creek in the 
SE™% of Section 5, T.42N., R.70W. during July 2001. During a light rain storm on 
the night of August 9, 2001, at least 10 adult salamanders were seen crossing the 
Reno road (paved county road) adjacent to the North Rochelle Mine railroad spur. 
In May 2002, two desiccated salamanders were found at a burrowing owl nest 
north of the Reno road in Section 5, T.42N., R.70W. 


No prairie dog colonies are located on USFS lands included in the West Roundup 
LBA Tract. One small colony (less than three acres) is located just north of the 
USFS Special Use Permit area for the North Rochelle Mine in the SE% of Section 
5, T.42N., R.70W. 


South Powder River Basin Coal Draft EIS 4 4] G-39 


Appendix G 


Habitats in the vicinity of the West Roundup LBA Tract are marginal (relatively 
dense sagebrush stands) for the swift fox. Sightings are rare in southern 
Campbell County. The species has only been documented once by TWC biologists 
during 22 years of wildlife studies at coal mines ir the PRB. On the night of 
March 27, 2002, one swift fox was observed approximately two miles southeast 
of the proposed lease area. 


Burrowing owls have nested in the area but no nests have been documented on 
the West Roundup LBA Tract. Although no prairie dog colonies exist on the tract, 
owls could potentially nest in badger burrows. There are two active ferruginous 
hawk nests located on the LBA tract and a third is within a half mile of the tract. 
The loggerhead shrike has been documented in the area but nesting habitat on 
the LBA tract is very limited. Upland sandpipers are relatively uncommon in the 
North Rochelle Mine area but suitable habitat is abundant. Long-billed curlews 
have only been documented a few times in the area and suitable habitat is quite 
limited. 


DIRECT AND INDIRECT EFFECTS ON SENSITIVE SPECIES 


The following discussion is a preliminary evaluation of the potential direct and 
indirect environmental effects on USFS Region 2 Sensitive Species identified as 
potentially inhabiting the USFS lands on the NARO North, Little Thunder, and 
West Roundup LBA Tracts. A more detailed Biological Assessment and Biological 
Evaluation Report, and Appraisal of Management Indicator Species is in 
preparation for these LBA tracts, and will be available upon request prior to a 
USFS decision to consent or not consent to leasing the USFS lands included in the 
three tracts. In that report, USFS will make a determination regarding the 
significance of any potential adverse impacts to USFS Region 2 Sensitive Species 
if the three LBA tracts that include USFS lands are leased. 


NARO North LBA Tract 


Leasing and mining the NARO North LBA Tract is not expected to impact any of 
the Region 2 sensitive fish species. The USFS lands included in this tract that 
would be disturbed include short stretches of Boss Draw and Corder Creek, which 
are ephemeral tributaries to Porcupine Creek, an ephemeral to intermittent 
tributary to Antelope Creek. Boss Draw and Corder Creek do not support fisheries 
under natural conditions. Produced water from CBM wells could temporarily 
increase aquatic habitat for fish in this area. Antelope Creek and an adjacent 
buffer zone would not be disturbed as a result of this leasing action or any of the 
leasing actions included in this EIS. Surface runoff sediment from the mined 
lands, which could affect water quality in Antelope Creek, would be deposited in 
ponds or other sediment control devices located inside the North 
Antelope/ Rochelle Complex permit area. 
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Leasing and mining are not expected to impact either the black-tailed prairie dog 
or swift fox. There are no black-tailed prairie dog colonies located on the NARO 
North LBA Tract, and swift fox do not appear to inhabit the lease area. 


Mining and associated activities have the potential to destroy nests and impact the 
reproductive success of ferruginous hawks and other raptors nesting in the area. 
However, PRCC has been diligent about avoiding and mitigating such impacts in 
the past through a variety of means. PRCC has monitored nesting raptor 
populations, maintained and implemented current USFWS approved Raptor 
Mitigation Plans, adjusted operations to provide temporal and spatial buffers 
around raptor nests, and ensured that new power transmission lines at the mine 
conform to the Avian Powerline Interaction Commission guidelines (EEI/RRF 
1996). Provided that those practices are continued, direct impacts on ferruginous 
hawks are unlikely. Indirect impacts, such as the temporary loss of foraging 
habitat during active mining, are not expected to negatively affect the survival or 
reproductive success of any hawks. 


Disturbance of habitats during mining could impact individual burrowing owls, 
loggerhead shrikes, and upland sandpipers, but is not likely to cause a trend to 
federal listing or loss of viability. PRCC can avoid direct impacts to burrowing 
owls by continuing to monitor nesting raptor populations, maintaining and 
implementing current USFWS approved Raptor Mitigation Plans, and taking 
precautions to provide adequate temporal and spatial buffers around nests. 
Assuming active shrike nests are not removed during the breeding season, direct 
impacts on that species should be minimal. Suitable sandpiper habitat exists on 
the LBA tract that could be eliminated by mining but direct impacts to individuals 
are unlikely. Given the paucity of past observations and the marginal habitats 
available in the area, impacts to the long-billed curlew are unlikely. 


Little Thunder LBA Tract 


Leasing and mining the Little Thunder LBA Tract is not expected to impact any of 
the Region 2 sensitive fish species. The USFS lands included in this tract that 
would be disturbed includes a portion of the Little Thunder Creek drainage, which 
is an ephemeral tributary of Black Thunder Creek, a tributary of the South Fork 
of the Cheyenne River. Little Thunder Creek does not support fisheries under 
natural conditions. Produced water from CBM wells could temporarily increase 
aquatic habitat for fish in this area. Surface runoff sediment from the mined 
lands, which could affect water quality downstream in Black Thunc.«: . .eek, 
would be deposited in ponds or other sediment control devices located inside the 
Black Thunder Mine permit area. 


Leasing and mining are not expected to impact either the black-tailed prairie dog 
or swift fox. There are no black-tailed prairie dog colonies located on the Little 
Thunder LBA Tract, and swift fox do not appear to inhabit the lease area. 
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Mining and associated activities have the potential to destroy nests and impact the 
reproductive success of ferruginous hawks and other raptors nesting in the area. 
However, TBCC has been diligent about avoiding and mitigating such impacts in 
the past through a variety of means. TBCC has monitored nesting raptor 
populations, maintained and implemented current USFWS approved Raptor 
Mitigation Plans, adjusted operations to provide temporal and spatial buffers 
around raptor nests, and ensured that new power transmission lines at the mine 
conform to the Avian Powerline Interaction Commission guidelines (EEI/RRF 
1996). Provided that those practices are continued, direct impacts on ferruginous 
hawks are unlikely. Indirect impacts, such as the temporary loss of foraging 
habitat during active mining, are not expected to negatively affect the survival or 
reproductive success of any hawks. 


Disturbance of habitats during mining could impact individual burrowing owls, 
loggerhead shrikes, and upland sandpipers, but is not likely to cause a trend to 
federal listing or loss of viability. TBCC can avoid direct impacts to burrowing 
owls by continuing to monitor nesting raptor populations, maintaining and 
implementing current USFWS approved Raptor Mitigation Plans, and taking 
precautions to provide adequate temporal and spatial buffers around nests. 
Assuming active shrike nests are not removed during the breeding season, direct 
impacts on that species should be minimal. Suitable sandpiper habitat exists on 
the LBA tract that could be eliminated by mining but direct impacts to individuals 
are unlikely. Given the paucity of past observations and the marginal habitats 
available in the area, impacts to the long-billed curlew are unlikely. 


West Roundup LBA Tract 


Leasing and mining the West Roundup LBA Tract is not expected to impact any 
of the Region 2 sensitive fish species. The USFS lands included in this tract that 
would be disturbed includes portions of the Trussler Creek drainage. Trussler 
Creek is an ephemeral tributary of Little Thunder Creek. Little Thunder Creek is 
an ephemeral tributary of Black Thunder Creek, a tributary to the South Fork of 
the Cheyenne River. Trussler Creek does not support fisheries under natural 
conditions. Produced water from CBM weils could temporarily increase aquatic 
habitat for fish in this area. Surface runoff sediment from the mined lands, which 
could affect water quality downstream in Black Thunder Creek, would be 
deposited in ponds or other sediment control devices located inside the North 
Rochelle Mine permit area. 


Leasing and mining are not expected to impact either the black-tailed prairie dog 
or swift fox. There are no black-tailed prairie dog colonies located on the West 
Roundup LBA Tract, and swift fox do not appear to inhabit the lease area. 


Mining and associated activities have the potential to destroy nests and impact the 
reproductive success of ferruginous hawks and other raptors nesting in the area. 
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However, TCC has been diligent about avoiding and mitigating such impacts in 
the past through a variety of means. TCC has monitored nesting raptor 
populations, maintained and implemented current USFWS approved Raptor 
Mitigation Plans, adjusted operations to provide temporal and spatial buffers 
around raptor nests, and ensured that new power transmission lines at the mine 
conform to the Avian Powerline Interaction Commission guidelines (EEI/RRF 
1996). Provided that those practices are continued, direct impacts on ferruginous 
hawks are unlikely. Indirect impacts, such as the temporary loss of foraging 
habitat during active mining, are not expected to negatively affect the survival or 
reproductive success of any hawks. 


Disturbance of habitats during mining could impact individual burrowing owls, 
loggerhead shrikes, and upland sandpipers, but is not likely to cause a trend to 
federal listing or loss of viability. TCC can avoid direct impacts to burrowing owls 
by continuing to monitor nesting raptor populations, maintaining and 
implementing current USFWS approved Raptor Mitigation Plans, and taking 
precautions to provide adequate temporal and spatial buffers around nests. 
Assuming active shrike nests are not removed during the breeding season, direct 
impacts on that species should be minimal. Suitable sandpiper habitat exists on 
the LBA tract that could be eliminated by mining but direct impacts to individuals 
are unlikely. Given the paucity of past observations and the marginal habitats 
available in the area, impacts to the long-billed curlew are unlikely. 


CUMULATIVE EFFECTS REGARDING SENSITIVE SPECIES 


Through early 2002, the lands included in the NARO North, Little Thunder, and 
West Roundup LBA Tracts have been used for agricultural livestock grazing and 
hunting. In addition to the proposed project, future activities are likely to include: 
coal bed methane gas exploration and development; hunting (possibly); livestock 
grazing; and eventual surface coal mining and reclamation with native plant 


species. 


No critical habitat for any USFS Sensitive Species has been delineated in the LBA 
tracts. Except for surface coal mining, habitat disturbance associated with the 
future activities likely to occur in the area will be minimal in extent and duration. 
Any losses that do occur will eventually be mitigated by reclamation with native 
seed mixes, which may improve habitat quality by reducing the presence of non- 
native plants (e.g., crested wheatgrass) in the LBA tracts. Leasing the NARO 
North, Little Thunder, and West Roundup LBA Tracts will not conflict with the 
current Forest Plan, or any future objectives to manage the area and provide 
habitat for Sensitive Species. 
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Mitigation measures designed to reduce impacts to wildlife that are required by 
the Surface Mining Control and Reclamation Act and state law are included in 
Table 4-16 of this EIS. They include: 


using raptor-safe power lines; 

designing fences to permit wildlife passage; 

creating artificial raptor nest sites; 

relocating raptor nests and taking other actions to maintain active nesting 
pairs, 

restoring premining topogreznhy to the maximum extent possible; 
planting a diverse mixture of grasses, forbs, and shrubs in configurations 
beneficial to wildlife; and 

* building and maintaining sediment control ponds or other sediment control 
devices during mining. 


Wildlife monitoring has been and will be conducted annually by the North 
Antelope/ Rochelle Complex, Black Thunder Mine, and North Rochelle Mine as 
part of the requirements of their existing mining and reclamation permits. These 
permits will be amended to include the NARO North, Little Thunder, and West 
Roundup LBA Tracts, respectively, if the tracts are leased as proposed under the 
Proposed Action or Action Alternatives. 
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As part of the development of the Land and Resource Management Plan for the 
TBNG (USFS 2002a)}, the USFS identified Management Indicator Species (MIS) 
using seven criteria, which are listed in Appendix B of the Final EIS for the 
Northern Great Plains Management Plans Revision (USFS 2001). MIS are “plant 
or animal species selected because their population changes are believed to 
indicate the effects of management activities on other species of selected major 
biological communities or on water quality”. Currently, no plants, fish, or 
invertebrates are listed as MIS for the TBNG. 


Table 3-128 of the Final EIS for the Northern Great Plains Management Plans 
Revision for the TBNG (USFS 2001) lists three MIS species that were selected by 
the USFS for the TBNG. These three species are sage grouse, black-tailed prairie 


dog, and plains sharp-tailed grouse. 


Appropriate year-round habitat for the plains sharp-tailed grouse is not available 
in the vicinity of the NARO North, Little Thunder, or West Roundup LBA Tracts. 
Sharp-tailed grouse have occasionally been observed in the General Analysis Area, 
but not on any of the LBA tracts. 


Sage grouse monitoring has occurred within the area since 1967. The overall 
indication is a decreasing population trend. Sage grouse generally do not respond 
positively to human activities and disturbances. The decline in sage grouse across 
its range has been attributed, in part, to loss in habitat and increased human 
disturbances during critical periods of its life cycle. These periods include 
breeding, nesting, and in some cases during stressful periods due to winter 
conditions. 


There are currently no active sage grouse Ieks on the NARO North, Little Thunder, 
or West Roundup LBA Tracts. The nearest lek to the Little Thunder and West 
Roundup tracts is the Black Thunder lek (NE% NW‘ of Section 31, T.31N., 
R.70W.). That lek has not been attended by grouse since 1993. The four known 
sage grouse Ieks that comprise the Rochelle lek complex are located near the 
NARO North LBA Tract. Two of those leks are active (Payne and Kort) and two 
have not been attended since at least 1999 (Wilson and Rochelle). The Payne and 
Kort leks are located in NE% NW‘ of Section 26, T.42N., R.70W. and SE% SW% 
of Section 31, T.42N., R.69W., respectively. Surveys in 2002 yielded peak counts 
of 18 and five males on the Payne and Kort Ieks, respectively. 


Because of its proximity to two active leks, development of the NARO North LBA 
Tract has the most potential to directly affect sage grouse. Potential impacts 
include: the destruction of active nests during topsoil removal, mortalities caused 
by additional vehicle traffic, and displacement of grouse from their core home 
range. Collectively, those factors could diminish the survival and reproductive 
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success of grouse, resulting in a decline of the Rochelle sage grouse population. 
If precautions are taken to avoid direct mortalities and disturbances to nests and 
leks during the breeding season, grouse will have the opportunity to disperse away 
from mine activities. 


The range of sagebrush density and height on all three LBA tracts represents 
potential year-round habitat for sage grouse. Consequently, development of those 
tracts could potentially affect grouse through habitat disturbance and 
degradation. Mining could potentially eliminate all suitable habitat within the 
lease areas. Although sagebrush is seeded on reclaimed lands, the low 
recruitment and slow growth rate of sagebrush will render those areas unsuitable 
for grouse for at least several decades. The construction of new powerlines could 
diminish the value of otherwise suitable habitats by providing additional perching 
opportunities for golden eagles (Aquila chrysaetos) and thus increasing the 
predation risk to grouse in those areas. 


The black-tailed prairie dog is a “candidate” for possible federal listing. According 
to the Northern Great Plains Management Plan Revision Final EIS (USFS 2001), 
iong-term population trends for black-tailed prairie dogs on the national 
grasslands are down. Primary threats include habitat loss and deterioration as 
a result of cultivation, urban sprawl and fragmentation. However, as indicated in 
the previous discussion of USFS Region 2 Sensitive Species, the TBNG harbors 
one of the seven major black-tailed prairie dog colony complexes remaining in 
North America. 


The occurrence of black-tailed prairie dogs on the NARO North, Little Thunder, 
and West Roundup LBA Tracts was discussed in the previous section on USFS 
Region 2 Sensitive Species. 
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BLM Wyoming has prepared a list of sensitive species to focus species 
management efforts towards maintaining habitats under a multiple use mandate. 
The authority for this policy and guidance comes from the ESA, as amended; Title 
Il of the Sikes Act, as amended; the FLPMA; and the Department Manual 
235.1.1A., General Program Delegation, Director, BLM. 


The goals of the sensitive species policy are to: 


* Maintain vulnerable species and habitat components in functional BLM 
ecosystems. 

* Ensure sensitive species are considered in land management decisions. 

¢ Prevent a need for species listing under the Endangered Species Act. 

* Prioritize needed conservation work with an emphasis on habitat. 


Under the Proposed Action, BLM will hold separate leases for the federal coal 
lands in the NARO North and NARO South LBA Tracts as applied for by PRCC, the 
Little Thunder LBA Tract as applied for by Ark Land Company (ALC), the West 
Roundup LBA Tract as applied for by TCC, and the West Antelope LBA Tract as 
applied for by ACC (see Figures 2-1 through 2-4 and the land descriptions in 
Section 2.1). There are actually five Proposed Actions, one for each of the LBA 
tracts. For each tract, the Proposed Action assumes that the applicant for a tract 
would be the successful bidder on that tract and that each tract would be mined 
as a maintenance lease for an existing mine. 


SPECIES OCCURRENCE AND HABITAT DESCRIPTIONS 


Sensitive species were listed for the BL’’ " .ffalo Field Office within its range. 
Numerous sensitive species do or c cur within the five LBA tracts. 
Specialized habitat requirements {i.c., cav. ., cliffs, calcareous rock outcrops) 
make occupation for other sensitive species unlikely. Table 3 lists BLM sensitive 
species and summarizes their habitat requirements. 
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Table 3. BLM Sensitive Species, Habitat Requirements, and Occurrence for the 


Buffalo Field Office. 


Beaver ponds, permanent water in plains and foothills 


Ponds, sloughs, small streams 


Grasslands, weedy fields 

Basin-prairie shrub 

Grasslands, basin-praine shrub 
Basin-prairie shrub, grasslands, rock outcrops 
Basin-praine shrub, mountain-foothill shrub 
Basin-prairie shrub, mountain-foothill shrub 
Grasslands, plains, foothills, wet meadows 
Conifer and deciduous forests 

Cliffs 

Basin-praine shrub, mountain-foothill shrub 
Basin-praine shrub, mountain-foothill shrub 
Lakes, ponds, rivers 

Marshes, wet meadows 


Open woodlands, streamside willow and alder groves 


Mountain foothill shrub, grasslands 
Conifer forests, woodland chaparral, caves and mines 


Conifer and deciduous forest, caves and mines 


G-48 


40 South Powder River Basin Coal Draft EIS 


Appendix G 


Table 3. BLM Sensitive Species, Habitat Requirements, and Occurrence for 
the Buffalo Field Office (Continued). 


"Common Name 

(scientific name) Habitat 

Spotted bat Cliffs over perennial water, basin-praine shrub 

(Euderma maculatum) 

Swift fox Grasslands 

(Wulpes velox) 

Townsend's big-cared bat Forests, basin-prairie shrub, caves and mines 

(Corynorhinus tounsendn) 

Plants 

Cary beardtongue Calcareous rock outcrops and rocky soil in sage, juniper, 

(Penstemon cary) Douglas-fir and limber pine communities; 5,200 to 8,500 
ft 

Porter's sagebrush vegetated badlands of ashy or tufaceous 

(Artemisia porten) mudstone and clay slopes, 5,300 to 6,500 ft 

Wilham's wafer parsnip Open ndgetops and upper slopes with exposed limestone 

(Cymopterus ualhamsn) outcrops or rockslides; 6,000 to 8,300 ft 
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BKS Environmental, Inc. of Gillette, Wyoming 


Brenda K. Schladweiler 

Ms. Schladweiler is the Senior Plant Ecologist and Reclamation Specialist for BKS 
Environmental, Inc. Ms. Schladweiler obtained a Master of Science degree in Soil 
Science and is currently pursuing a Doctorate Degree in Soil Science from the 
University of Wyoming. Ms. Schladweiler has skills in baseline soils and 
vegetation assessments in Wyoming and other western states. She has conducted 
soil assessments for NPDES discharge and land disposal of CBM production 
water, compiled reclamation plans for various coal, uranium, and bentonite 
projects and has coordinated management and monitoring for various mining and 
oil and gas reclamation projects. 


Paige Wolken 

Ms. Wolken obtained a Master of Science degree in Plant and Soil Sciences from 
the University of Wyoming. Ms. Wolken has accumulated eight years of field 
experience in identifying and mapping of sensitive (T&E) species, the collection 
and analysis of vegetation data for reclamation monitoring, and has conducted 
wetland delineation for state and private project permitting. 


Heidi Smit} 
Ms. Smith is pursuing a Master of Science degree in Agronomy and Plant 
Pathology from the University of Wyoming. Ms. Smith has performed baseline 
studies and monitoring of reclaimed areas on open pit coal mines in the PRB for 
BKS since 1999. 


Intermountain Resources of Laramie, Wyoming 


Jim Orpet 

Mr. Orpet obtained a Master of Science degree in Range Management from the 
University of Wyoming and has accumulated 23 years of field experience in 
vegetation and plant surveys. This experience includes preparation of plant 
species lists for over 100 projects throughout Wyoming. Mr. Orpet was qualified 
in 1987 by the WDEQ/LQD to conduct T&E and other plant and animal surveys 
on AML projects within the state. Qualification at that time was based on review 
and approval of Mr. Orpet’s credentials by the WGFD and the USFWS. Mr. Orpet 
has also completed numerous wetland surveys that have been approved by the 
COE. 
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Russel Tait 

Mr. Tait obtained a Bachelor of Science degree in Wildlife Management from the 
University of Wyoming and has accumulated 10 years of field experience in 
vegetation and plant surveys in Wyoming. Mr. Tait has assisted Mr. Orpet in 
conduction Ute ladies’-tresses orchid surveys for over five years on coal mines and 
other resource development projects in Wyoming. 


Thunderbird Wildlife Consulting, Inc. of Gillette, Wyoming 


Gwyn McKee 
Ms. McKee obtained a Master of Science degree in Wildlife Ecology form the 


University of Missouri-Columbia. She has accumulated more than 15 years of 
professional experience, with the last eight in Wyoming. Ms. McKee has skills that 
include planning and conducting surveys for a variety of terrestrial and aquatic 
species, summarizing data, and preparing technical reports for private, state, and 
federal agencies. Ms. McKee is considered qualified by all state and federal 
agencies to conduct T&E and other wildlife surveys within the region. Those 
qualifications include surveys for mountain plovers and their habitat, and 
certification by the USFWS to conduct black-footed ferret surveys. 
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Api 
No. Company Well Name Tans | Rng | Sec qq (Status 
542928] REDSTONE RESOURCES INC ISSENBERGER 21-19 41 71 | 19 | NENW] SI 
547038] PHILLIPS PETROLEUM CO ANTELOPE CREEK 32-27-41-71 41 71 | 27 | SWNE] PS 
535161] INDEPENDENT PRODUCTION CO BRADLEY CBM 16-1-2 42 | 70 | 16 | SENE!| SI 
539506] YATES PETROLEUM CORP SCHOOL CREEK CS ST 1 42 | 70 | 36 | SENW] SI 
546529] CONTINENTAL INDUSTRIES LC STATE 44-36 42 | 71 | 3% | SESE | PG 
546530] CONTINENTAL INDUSTRIES LC STATE 43-36 42 | 71 | 36 | NESE | PG 
546531] CONTINENTAL INDUSTRIES LC STATE 42-36 42 | 71 | 26 | SENE | PG 
546532] CONTINENTAL INDUSTRIES LC STATE 41-36 42 | 71 | 36 | NENE | PG 
546533] CONTINENTAL INDUSTRIES LC STATE 34-36 42 | 71 | 3% | SWSE | PG 
546534] CONTINENTAL INDUSTRIES LC STATE 33-36 42 | 71 | 36 | NWSE | PG 
546535] CONTINENTAL INDUSTRIES LC STATE 32-36 42 | 71 | 3% | SWNE] PG 
546536] CONTINENTAL INDUSTRIES LC STATE 31-36 42 | 71 | 36 | NWNE] PG 
546537| CONTINENTAL INDUSTRIES LC STATE 24-36 a | 7 | 3% | sesw| ro 
546538] CONTINENTAL INDUSTRIES LC STATE 23-36 42 | 71 | 3% | NESW] PG 
546539] CONTINENTAL INDUSTRIES LC STATE 22-36 42 | 71 | 36 | SENW] PG 
546540] CONTINENTAL INDUSTRIES LC STATE 21-36 42 | 71 | 36 | NENW] PG 
$46541| CONTINENTAL INDUSTRIES LC STATE 14-36 42 | 71 | 3% | SWSW] PG 
546542] CONTINENTAL INDUSTRIES LC STATE 13-36 42 | 71 | 36 | NWSW] PG 
546543] CONTINENTAL INDUSTRIES LC STATE 12-36 42 | 71 | 36 | SWNWI] PG 
546544] CONTINENTAL INDUSTRIES LC STATE 11-36 42 | 71 | 36 | NWNW] PG 
537364] RIM OPERATING INC CBM H 44-06 43 | 70 | 6 | SESE |] FL 
537365] RIM OPERATING INC CBM H 42-06 43 | 70 | 6 | SENE | FL 
537366] RIM OPERATING INC CBM H 33-06 43 | 70 | 6 | NWSE] FL 
537367] RIM OPERATING INC CBM H 31-06 43 | 70 | 6 | NWNE] FL 
537368] RIM OPERATING INC CBM H 22-06 43 | 70 | 6 | SENW] FL 
537369] RIM OPERATING INC CBM H 24-06 43 | 70 | 6 | SESW] FL 
537370] RIM OPERATING INC CBM H 13-06 43 | 70 | 6 | NWSW] FL 
537371] RIM OPERATING INC CBM H 11-06 43 | 70 | 6 | NWNW] PL 
537877| RIM OPERATING INC CBM H 31-07 43 | 70 7 | NWNE] FL 
$37879] RIM OPERATING INC CBM H 24-07 43 | 70 7 | SEswi] FL 
$37880] RIM OPERATING INC CBM H 13-07 43 | 70 7 | Nwsw] FL 
$37362] RIM OPERATING INC CBM H 22-07 43 | 70 7 | SENW] FL 
$37363] RIM OPERATING INC CBM H 11-07 43 | 70 7 | NWNWI] PL 
$37361] RIM OPERATING INC CBM H 42-07 43 | 70 7 | SENE SI 
$42583] RIM OPERATING INC CBM 13-18 H 43 | 70 | 18 | NWSW] FL 
537881] RIM OPERATING INC CBM H 11-18 43 | 70 | 18 | NWNWI] PL 
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a Company Well Name Tus | Rng | Sec qq 6s | Status 
542023] RIM OPERATING INC CBM 33-01R 43 71 1 NW SE FL 
537856] RIM OPERATING INC CBM D 31-01 43 71 i NW NE FL 
537857| RIM OPERATING INC CBM D 11-01 43 71 i NW NW FL 
537911] RIM OPERATING INC CBM D 42-01 43 71 i SE NE FL 
537912] RIM OPERATING INC CBM D 22-01 43 71 i SE NW FL 
537379] RIM OPERATING INC CBM D 44-01 43 71 i SE SE FL 
537381] RIM OPERATING INC CBM D 24-01 43 71 l SE SW FL 
537382] RIM OPERATING INC CBM D 13-01 43 71 1 NW SW FL 
544739| WILLIAMS PRODUCTION RMT CO REVLAND FED TRUST 43-2-4371 43 71 2 NE SE SI 
544740] WILLIAMS PRODUCTION RMT CO REVLAND FED TRUST 41-2-4371 43 71 2 NE NE Si 
544741] WILLIAMS PRODUCTION RMT CO REVLAND FED TRUST 34-2-4371 43 71 2 SW SE SI 
544742] WILLIAMS PRODUCTION RMT CO REVLAND FED TRUST 32-2-4371 43 71 2 SW NE SI 
537858] RIM OPERATING INC CBM D 42-11 43 71 il SE NE FL 
537859] RIM OPERATING INC CBM D 31-11 43 71 il NW NE FL 
535155] WILLIAMS PRODUCTION RMT CO ZIMMER 43-11 43 71 il NE SF PS 
535156] WILLIAMS PRODUCTION RMT CO ZIMMER 34-11 43 71 ll SW SE PS 
537347] RIM OPERATING INC CBM D 11-12 43 71 12 NW NW FL 
537349] RIM OPERATING INC CBM D 13-12 43 71 12 NW SW FL 
537350] RIM OPERATING INC CBM D 22-12 43 71 12 SE NW FL 
537351] RIM OPERATING INC CBM D 24-12 43 71 12 SE SW FL 
537352] RIM OPERATING INC CBM D 31-12 43 71 12 NW NE FL 
537353] RIM OPERATING INC CBM D 33-12 43 71 12 NW SE FL 
537354] RIM OPERATING INC CBM D 42-12 43 | 71 12 | SENE FL 
537355] RIM OPERATING INC CBM D 44-12 43 | 71 12 | SESE FL 
537860] RIM OPERATING INC CBM D 31-13 43] 71 13 | NWNE FL 
537876] RIM OPERATING INC CBM D 42-13 43] 71 13 | SENE FL 
539645] WILLIAMS PRODUCTION RMT CO HOPKINS TRUST 44-13-4371 43] 71 13 | SESE PS 
539646] WILLIAMS PRODUCTION RMT CO ARCH 33-13-4371 43 | 71 13 | NWSE PS 
535152] WILLIAMS PRODUCTION RMT CO ARCH 22-13 43] 71 13 | SENW PS 
$35153] WILLIAMS PRODUCTION RMT CO ARCH 24-13 43) 71 13 | SESW PS 
535154] WILLIAMS PRODUCTION RMT CO ARCH 13-13 43] 71 13 | NWSW] Ps 
$33164] WILLIAMS PRODUCTION RMT CO YOUNG 11-13 43 71 13 | NWNWI] PS 
§39641] WILLIAMS PRODUCTION RMT CO REVLAND TRUST 12-14-4371 43] 7) 14 | SWNW PS 
539642] WILLIAMS PRODUCTION RMT CO REVLAND TRUST 23-14-4371 43 71 14 | NESW PS 
539643] WILLIAMS PRODUCTION RMT CO REVLAND TRUST 21-14-4371 43 71 14 | NENW PS 
539644] WILLIAMS PRODUCTION RMT CO REVLAND TRUST 14-14-4371 43] 71 14 | SWSW PS 
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= Company Well Name Tas | Rng | Sec aq /|Status 
535157] WILLIAMS PRODUCTION RMT CO ARCH 42-14 43 71 14 | SENE PS 
535158] WILLIAMS PRODUCTION RMT CO ARCH 44-14 43 71 14 | SESE PS 
531964) WILLIAMS PRODUCTION RMT CO FEDERAL 14-23 43 71 23 | Swswi Ps 
531966] WILLIAMS PRODUCTION RMT CO FEDERAL 34-23 43 71 23 | SWSE PS 
540746] WILLIAMS PRODUCTION RMT CO FEDERAL 14-24 43 71 24 | Swswis Ps 
536473] WILLIAMS PRODUCTION RMT CO ARCH 22-24 43 71 24 | SENW PS 
536474| WILLIAMS PRODUCTION RMT CO ARCH 31-24 43 71 24 | NW NE PS 
533367| WILLIAMS PRODUCTION RMT CO FEDERAL 12-25 43 71 25 | SWNW I] PS 
532603) WILLIAMS PRODUCTION RMT CO FEDERAL 22-25 43 71 25 | SENW PS 
532604] WILLIAMS PRODUCTION RMT CO FEDERAL 11-25 43 71 25 | NWNWI] PS 
532503] WILLIAMS PRODUCTION RMT CO ARCH 34-25-4371 43 71 25 | SWSE PS 
532505] WILLIAMS PRODUCTION RMT CO ARCH 14-25-4371 43 71 25 | Swswi Ps 
532506] WILLIAMS PRODUCTION RMT CO ARCH 23-25-4371 43 71 25 | NESw PS 
544917] WILLIAMS PRODUCTION RMT CO ARCH 43-25-4371 43 71 25 | NESE PS 
533456] WILLIAMS PRODUCTION RMT CO FEDERAL 32-26 43 71 26 | SWNE PS 
533362] WILLIAMS PRODUCTION RMT CO FEDERAL 43-26 43 71 26 | NESE PS 
533364] WILLIAMS PRODUCTION RMT CO FEDERAL 34-26 43 71 26 | SWSE PS 
532598] WILLIAMS PRODUCTION RMT CO FEDERAL 44-26 43 71 26 | SESE PS 
532599] WILLIAMS PRODUCTION RMT CO FEDERAL 42-26 43 71 26 | SENE PS 
532600] WILLIAMS PRODUCTION RMT CO FEDERAL 33-26 43 71 26 | NWSE PS 
$32511] WILLIAMS PRODUCTION RMT CO ARCH 12-26 43 71 26 | SWNW] PS 
532513] WILLIAMS PRODUCTION RMT CO ARCH 14-26 43 71 2% | SwWSwi] Ps 
532515] WILLIAMS PRODUCTION RMT CO ARCH 23-26 43 71 26 | NESW PS 
$32517| WILLIAMS PRODUCTION RMT CO ARCH 22-26 43 71 26 | SENW PS 
532630] WILLIAMS PRODUCTION RMT CO ARCH 32-27 43 71 27 | SWNE PS 
533363] WILLIAMS PRODUCTION RMT CO FEDERAL 41-35 43 71 35 | NENE PS 
533368] WILLIAMS PRODUCTION RMT CO FEDERAL 32-35 43 71 35 | SWNE PS 
532593] WILLIAMS PRODUCTION RMT CO FEDERAL 31-35 43 71 35 | NW NE PS 
532594] WILLIAMS PRODUCTION RMT CO FEDERAL 22-35 43 71 35 | SENW PS 
532595] WILLIAMS PRODUCTION RMT CO FEDERAL 21-35 43 71 35 | NENW PS 
532596] WILLIAMS PRODUCTION RMT CO FEDERAL 12-35 43 71 35 | SWNW] PS 
$32597| WILLIAMS PRODUCTION RMT CO FEDERAL 11-35 43 71 35 | NWNW] PS 
532605] WILLIAMS PRODUCTION RMT CO FEDERAL 43-35 43 71 35 | NESE PS 
532606] WILLIAMS PRODUCTION RMT CO FEDERAL 42-35 43 71 35 | SE NE PS 
535087] YATES PETROLEUM CORP RENO CS STATE 5 43 71 % | NESW FL 
534540] YATES PETROLEUM CORP RENO CS STATE 14 43 71 % | SESW FL 
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= Company Well Neme Tas | Rag | Sec aq 7 
534541] YATES PETROLEUM CORP RENO CS STATE 13 43 71 | 3% | swsw| pL 
534542] YATES PETROLEUM CORP RENO CS STATE 12 43 71 | % | Nwswi] PL 
534543] YATES PETROLEUM CORP RENO CS STATE 11 43 71 % SE SE FL 
534544] YATES PETROLEUM CORP RENO CS STATE i0 43 71 % NE SE FL 
534545] YATES PETROLEUM CORP RENO CS STATE 9 43 71 % SE NE FL 
534546] YATES PETROLEUM CORP RENO CS STATE 8 43 71 % NW NE FL 
534547] YATES PETROLEUM CORP RENO CS STATE 7 43 71 % NE NE FL 
534548] YATE © -PROLEUM CORP RENO CS STATE 6 43 71 % Sw SE FL 
534549] YATES PETROLEUM CORP RENO CS STATE 4 43 71 3% Sw NW FL 
534550] YATES PETROLEUM CORP RENO CS STATE 3 43 71 % NW NW FL 
534551] YATES PETROLEUM CORP RENO CS STATE 2 43 71 % NE NW FL 
533309] YATES PETROLEUM CORP RENO CS STATE 1 43 71 % SE NW FL 
540187] RIM OPERATING INC CBM C 22-25 aa 71 | 25 | SENW] FL 
540189] RIM OPERATING INC CBM C 24-25 44 71 25 SE Sw FL 
539748] RIM OPERATING INC CBM C 13-25 44 71 25 NW SW FL 
539750] RIM OPERATING INC CBM C 11-25 a4 71 25 | NWNW FL 
537870] RIM OPERATING INC CBM C 44-25 44 71 25 SE SE FL 
537915] RIM OPERATING INC CBM C 31-25 44 71 25 NW NE FL 
537916] RIM OPERATING INC CBM C 33-25 44 71 25 NW SE FL 
537869] RIM OPERATING INC CBM C 42-25 44 71 25 SE NE FL 
540275] RIM OPERATING INC CBM C 11-26 a4 71 2% | NWNW] PL 
540276] RIM OPERATING INC CBM C 13-26 aa 71 2% | NWSW] FL 
540277] RIM OPERATING INC CBM C 22-26 a4 71 | % | SENW] FPL 
540278] RIM OPERATING INC CBM C 24-26 a4 71 2% | SESW] FL 
540279] RIM OPERATING INC CBM C 33-26 44 71 2% | NWSE] FL 
540280] RIM OPERATING INC CBM C 44-26 44 71 2% | SESE FL 
537871] RIM OPERATING INC CBM C 42-26 44 71 26 | SE NE FL 
537917] RIM OPERATING INC CBM C 31-26 44 71 2% | NWNE! PL 
$345.26] WILLIAMS PRODUCTION RMT CO CHITTENDEN 14-27 a4 71 27 | swswi FL 
543423] COLEMAN OIL & GAS INC FERGUSON 12-27 44 71 27 | SWNW] PS 
543424] COLEMAN OIL & GAS INC FERGUSON 21.27 a4 71 27 | NENW] PS 
542192] WILLIAMS PRODUCTION RMT CO FERGUSON 43.27.4471 44 27 | NESE PS 
542193] WILLIAMS PRODUCTION RMT CO FERGUSON 34.27.4471 44 71 27 | SWSE PSs 
$34527| WILLIAMS PRODUCTION RMT CO CHITTENDEN 23.27 44 71 27 | NESW PS 
544712] WILLIAMS PRODUCTION RMT CO STUART FEDERAL 43.34-447) 44 71 4 | NESE PS 
544713] WILLIAMS PRODUCTION RMT CO STUART FEDERAL 34.34.4471 44 71 « | SW SE PS 


South Powder River Basin Coal Draft EIS 


H-4 $7) 


: 


4 Company Well Name Tas | Rng | Sec qq 0s Status 
544714] WILLIAMS PRODUCTION RMT CO STUART FEDERAL 23-34-4471 44] 7) 3% | NESW! Ps 
544715] WILLIAMS PRODUCTION RMT CO STUART FEDERAL 21-34-4471 44] #71 34 | NENW! Ps 
544716] WILLIAMS PRODUCTION RMT CO STUART FEDERAL 14-34-4471 a4] 671 34 | Swswi Ps 
544717] WILLIAMS PRODUCTION RMT CO STUART FEDERAL 12-34-4471 a4] 671 4 | SWNWI! Ps 
537983) RIM OPERATING INC CBM C 31-35 a4] 71 35 | NWNE] FL 
537984] RIM OPERATING INC CBM C 42.35 a4] 71 35 | SENE | FL 
548448] RIM OPERATING INC CBM C 22.35 a4] 7) 35 | SENW] SI 
548447| RIM OPERATING INC CBM C 11.35 a] C71 35 | NWNW/] SI 
537872] RIM OPERATING INC CBM C 44.36 a4] 71 % | SESE | FL 
$37873| RIM OPERATING INC CBM C 42.36 a4] 71 % | SENE | FL 
537874] RIM OPERATING INC CBM C 24.36 a4] 7) % | SESW] FL 
537875] RIM OPERATING INC CBM C 22.3% a4} 71 % | SENW] FL 
537919] RIM OPERATING INC CBM C 11.36 a4] 71 % | NWNWI PL 
537920] RIM OPERATING INC CBM C 13-36 a4] 71 % | NWSW! PL 

337921 RIM OPERATING INC CBM C 31.36 a4] 7) % | NWNE! FL 
537922] RIM OPERATING INC CBM C 33.36 44] 71 % | NWSE] FL 
Status Codes: PG = Producing Gas, FL = Flowing, PS = Pumping Submersible, SI = Shut In 
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